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The Explorers’ Notes 


The HandBook we discovered is a totally new 


notebook product — a real PC in miniatuiy^rmlff^ 


4'Mandbook: 




■ Weight 2J5 Lbs. (HandBook & Battery) 

■ Dimensions 5.9" \ 9" x 1.4" 

■ 4-Hr.* NiMH Batte^’v l.4-Oz. Charger, 6S' x 2.5" x L5" 

■ Traveling Weight 3.5 Lbs. (HandBook, Battery & Charger) 

■ C & T ■ Processor* 286 Class Performance 

■ I MB RAM 

■ 40h!B Hard Drive ^ ‘ 

■ Backlit 7.6" Double-Sam CGA Screen, 64() x 4(X) Resolution 

■ 1 Parallel/1 Serial Poit 

■ 78-Key Keylxwd 101-Key Emulation* Inverted T Cursor Pad 

■ DOS, File Transfer Software Sl Serial Download Cable 

■ Introductory Bonus Pack 

■ Carrying Case 

$1295 

Ofmom E,U4dMmsirpoiritin^ dmre, 2.4(X} bpx itlkalw&haittry- 
pih'L porfahiv prifUPr, mnk) mt IJS' drive w7>// extm serial pan md 
ptimfle!port}, extra fxjfJerks- 


In discovering the HandBook, we found whatTOuId be the first ^ ^-.j| 
product in a new category of portable PCs. It's smaller and lighter 
than a notebook, but it's bigger and much more fithction^ than a 

palmtop. 

The HandBcsokU 
perlomiatu^ is oohi- 
pac^ble 10^=286 As¬ 
tern. RealPSfea' 
tures include a brighi, 
backlit screen, a ; 
bonafrde hard dSnv^ 
and aiGomfortable 
keyboard (no chiclet 
keys). Yet it weighs 

only 2.75 pounds. You can travel widi the HandBook and not even 
know you're caiTving it. When you get home, downloading informa¬ 
tion from )pur HandBook to your olficc computer is easy\with the se¬ 
rial cable and file transfer softwaje provided. 


PC Magazine says, ^*Desktop PCs are faster (than notebooks)...’’ That was before we found the Nomads! 


The Nomad notebooks we discovered arc highly unusual. Our 
theory is tliey were designed to let you take desktop computer 
perfonTrance anywhere you go in a small lightw'eighl notebook. And 
using the patented power management system, we gol over six hours 
of operation from a single battery on the 425 DXL, Power manage¬ 
ment includes a 5*7 amp/hour battery and patented power-saving BIOS 

and software 
features. 

The Nomad 
screens are brighi 
and crisp. 
Resolution is 640 
X 4H0,64 gray 
scale, on the LCD. 
With 1MB video 
RAM* you can 
also display on an 
external monitor 


■ Weight 5.H Lbs. (Nomad Battery} 

■ Dimensions 8.5" xtr\Lk"U 

■ 6-Hr,"NiCad5.7AhBairer> 

■ 14,4-Ol Battery Charger3.12" % J J" 

■Traveling Weight 6.7 Lbs. (Nomad,Balteij & Charger) 

■ Back 4 10" VGA Screen. 640 x 480 Resolutic^li^ Scale 

■ Slmulmneous Video with IMB 

■ 1.44MB 3*5" Diskette Drive 

■ 1 Parallei/I Serial Pori . 

■ Bxlernal Video & ExpansiatT Bus Potts (Poits axeTull Siz( 

■ 79'Kcy Keyboard, 101-Ki^-Eniuiatioii, Inverted T^CursorParl 

■ FieldMouse''’ Poinling Device 

■ MS DOS 5,0 & Windows^ 3*1 | 


■i^^ultaneously. There's another Nomad charaeteristic that sets these 
'nolebt>oks apart’ from others. They're made in the U.S,A.! 


NOMAD 325SXL* $1995 

25 386SXL, 2MB RAM, 80MB Hard Drive 


NOMAD Opthm: 2,4(H}I9,6(X} bps ouHieim, ponahie piimer, mimerk 
keypad, Token Ring or Ethernet interfaces, SCSI hJetface, memory upgrades, 
e.xmme carrying case, e.xira haUeries 


NOMAD 420SXL* $2795 

20M1I/., Inicl ■ 486SXLR 4 MB RAM, ROME Hard Drive 


^BaJfery life M ri.? measured with power managment enahkd. 


NOMAD 425DXL* $3495 

25MHz, Intel dRgSXlP; 4MB RAM, 120MB Hard D^ve 
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Against al! odds. Dakota Smith, 
dashing young scientist, and 
Lexa Kirk, freelance 
journalist, struggle to 
overcome the last 
k obstacle in their quest 

A for the notebook 

kPC of Lexa’s 
r 9 dreams. 
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Show me a new workstation 
with better numbers, and you’ll 

get my attention. 

Show me one with better ideas, 
and you’ll get my order. 


Introducing SPARCstation 10. 



The new Sun" 
SPARCstation™ 10 
system is four 
times more pow¬ 
erful than any 
workstation weVe 
: ever made. 

We also think youU find it a hun¬ 
dred times more interesting than any 
workstation anyone else has ever made. 

More interesting, because it tuns 
your applications better than other 
desktops. Because you can upgrade to 
future processors about as easily as you 
can change a light bulb. And because it 
doesn't trade off backward compatibility 
for the sake of forward thinking. 

In other words, the SPARCstation 10 
is not just a new model. 

It's an entirely new computer. 

The only pnrformanc* that mattars. 


What good is a turbo-powered engine if 
the car's transmission is sluggish? Or its 
tires are flat? 


Our point is that building faster 
CPUs makes little difference if the rest 
of the computer cant keep up. 

So for the SPARCstation 10 we 
devised an entirely new workstation. 
Not only with a faster CPU, but with a 
faster system bus, faster input/output, 
faster networking, and built-in multi¬ 
processing. 

The faster CPU is our new Super- 
SPARC" chip. Remarkably, it can handle 
three instructions at once (most others 
manage only one or two). It’s binary 
compatible with previous generations of 
SPARC* And it runs the Solaris® operat¬ 
ing environment, so you can use thou¬ 
sands of existing applications. 

We teamed all that horsepower with 
the extra performance of multiprocess¬ 
ing. One megabyte of SuperCache™ 
memory. A 520MB-per-second peak 
memory bandwidth. A lOMB-per- 
second SCSI disk controller. And a large 
I/O buffer for faster Ethernet transfers. 

IndividuaUy, each of these represents 






Maltiprocming 



Station 10 s multiprocess- 
ic^ can speed up the ap¬ 
plications you run today. 

But it also means you can 
add enough horsepower 
later to run next-gener¬ 
ation software built around multi¬ 
threading and object management. 

Then there's ISDN. It brings the world¬ 
wide telephone network di¬ 
rectly into the computer 
— without a modem. 

Which allows applica¬ 
tions to make faxing^ 
vbicemaik and even video 
conferencing as natural as printing. 

A l6-bit audio chip and external 
speaker are also included. So applica¬ 
tions can use CD-quality 
sound for e-maib spo¬ 
ken tutorials, and multi- 
media presentations. 

And theres enough 
memory disk space, and 
bus bandwidth to meet the enormous 
demands of animation, simulations, and 
real-dme video. 


Plug4n 

SPARCModsiki 


SoltiTlS 


SR^ 

Binary 

Compaitblt 


a big Step forward in computing per¬ 
formance. But together they produce an 
astonishing leap ahead in application 
performance. 

And to the person whose hands are 
on the keyboard, that's the only kind 
chat matters. 

Growing up vs. growing old. 

Though budgets have never been tighter, 
most workstations are still designed 
around the hope that you 11 replace last 
years computer just to work with a 
newer processor. 

The SPARCstation 10 was designed 
around a different philosophy: 

Make the processor replaceable, not 
the workstation. 

To that end, we put the processor on 
a small SPARC module. As faster chips 
become available, you can upgrade by 
pulling out the old module and plug¬ 
ging in a new one. 

The rest of your investment—mem¬ 
ory storage, accelerators, everything — is 
left intact. 

But don't feel you have to wait 


around for faster chips. You have the 
freedom to grow a SPARCstation 10 in 
plenty of ways right now. 

Yon can start by plugging in a sec¬ 
ond SPARC module. Since this machine 
was engineered throughout for symmet¬ 
ric multiprocessing, you 11 nearly double 
its process!power. 

Yon can also boost its memory to 
512MB. And its disk capacity to 26GB. 

There are ports for both parallel and 
serial devices; connections for thick, 
thin, or twisted-pair Ethernet; even 
ISDN connectors for networking over 
public telephone lines. All builr in. 
’Which leaves its four expansion slots 
available for other functions. 

The fiituro l» iwt mm eptloii. 

How long have you been hearirig about 
promising new technologies like multi¬ 
processing? Multimedia? ISDN? 

And how many workstations can 
you name that give you aU these capa¬ 
bilities, right out of the box? 

There’s only one. 

"^u've already read how the SPARC- 


Admit K, you’ro Intrlguod. 


Yon cant have read this far without feel¬ 
ing at least a twinge of excitement. 

Maybe ifs for the swift kick-in-the- 
pants this machine can give to the appli¬ 
cations you're funning today. 

Or the enthusiastic way it welcomes 
whatever new technologies may be 
around the corner. 

Maybe you simply cant help but re¬ 
spect a computer that offers your business 
a lot more than just MIPS and MFLOPS. 

Whatever you think, here's what 
to do: 

Call 1-800426-5321, ext. 485 for 
complete information on the new Sun 
SPARCstation 10, or the name of your 
Sun reseller or sales representative. 

its the first workstation to combine 
such powerful numbers with such 
potent ideas. 



Sun Microsystems 

Computer Corporation 

A Stp ITK IdAKi 


©1992 Sun Inc, 5ua, Sun Microsystems, Sniaris. .Superl^acbc, nixl the Sun lo^ aro trademarks ot registered trademarks oTSun MkrrKiystems. Inc. All SPARC trademarks are 

trademarks or registered trademarks of SPARC IziternatimiBl. SPARCstalJcHi is licensed enclusively to Sun Micro^tema, Inc, AD other product or service natnes mentiotted Iterein 
are trademarks of their respective owners. Screen image courte^^ of Johnson, Fain & I^ierra Associates, and created with Rcndcrize software. 
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25 MICROBYTES 

Last year, reports surfaced aboui a Bill 
Gates memo that allegedly discussed 
the ‘‘nightmare" of IBM “attacking" 
Microsoft in systems software and 
Novell “defeating" the company in 
networking. Now, Windows NT 
appears poised to turn the tables, 

40 FIRST IMPRESSIONS 

Battle of the Super Spreadsheets 

Quatiro Pro for Windows lakes on 
Excel 4,0, 


128 The PC Gets More Personal 

Apple and traditional notebook PC vendors take divergent paths toward 
the ultimate personal computer. 

143 Practical Desktop Video, Part 4: Making the Cut 
It ain*t over till iCs edited. 


STATE OF THE ART 


A NEW WORLD OF DISPLAYS 

AND IMAGE-PROCESSING SOFTWARE 



46 

First of the 
Red-Hot R400tks 
SGI Crimson lights 
the flame for the 
R4000 processor 
from Mips, 


63 Born-Again Compaq? 

Compaq fires low at the competition, 

68 MultiView 24, a fast full-color 
graphics board for Windows 


LanRover/L, a box that unites 
PowerBooks and AppleTalk networks 


IBM Laser Printer 10 A, 
an IBM printer for your Mac 


AcerPac 150, 
a multimedia powerhouse 

76 WHAT’S NEW 

The SP ARCard 2 joins DOS and 
Unix; the I/O Station 464 collects data 
remotely; and more. 


158 


171 

179 


189 


195 


202 


Overview: 

Display Technologies 
Soon you'll sec an assortment of 
display technologies, but CRTs 
won’t go away. 

Color and Resolution 

There is more to your display 
than Just a bunch of pixels. 

Monochrome to Color 

Two new lechnologies provide 
ways of obtaining brighter and 
bolder displays that have better 
resolution, 

HDTV Is Coming 
to Desktop 

HDTV will help impmve 
computer-monitor technology 
and digital4mage manipulation. 

Displays: The Human 
Factor 

Knowing how our vision works 
is the ba,sis for developing 
superior displays. 

Resource Guide: Displays 
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REVIEWS 


OPINIONS 


206 

230 

246 

259 

267 

273 

281 


287 

293 

301 


SOLUTIONS FOCUS 
Code on the Move 

The BYTE Lab tests seven portable user-interface Libraries and tells how to 
choose the one that best fits your needs. 


101 USER’S COLUMN 
Computer Ferment 

by Jerry Faumelle 

Jerry looks at Windows software. 



REVIEWER’S NOTEBOOK 

A display adapter for 
PowerBooks, a Mac program to 
adjust fonts, and an MO drive 
from Sony, 


568 

365 

566 


READER SSMCE 

Edilorial Index by Company 
Alphabetical Iiidex to Advertisers 
Index to AdveitLsem by Ptoduet Calegoiy 
Inquiry Reply Cairds: 564A 


BYTE Lah Product Report: 

Scanning the Spectrum 

The BYTE Lab evaluates 24-bit color scanners 
for the PC and the Mac, 


Upgrading at the High End 

Six modular and upgradable EISA and Micro 
Channel systems. 


Dueling DX2s: 

The First 486 Clock Doubters 
Inters new 486DX2 doubles the 
clock on eight new systems, 

Borland Builds a Better 
Quattro Pro 

With Quattro Pro 4,0> 

Borland builds an even better 
DOS spreadsheet. 


Arago Raises the Xbase Ante 
With Arago Professional 
providing a dBase-compatible 
interpreter and a compiler, 
Wordtech becomes a dark horse 
in the Xbase race. 


284 


BOOK AND CD- 
ROM REVIEWS 
Bleepers of the Gates 
Two industry exposes 
target Bill Gates, 

Ed Yourdon on the 
decline of the American 
programmer, telephone 
listings on CD-ROM, 
and other subjects. 


370 


STOP BIT 
Information - Age 
Warriors 

As personal computers 
invade the battlefield, 
interoperability 
becomes crucial. 


EDITORIAL 

A New Wave of Portables 


LETTERS 

Birth of the CPU reexamined, 
and a response from DARPA's 
Computer Memory Project. 


HANDS ON 


UNDER THE HOOD 
Keyboards Without Keys 

Touchscreens aren't just for 
kiosks anymore. 

SOME ASSEMBLY 
REQUIRED 

Macintosh Menus Revealed 
Creating the right menus for 
your Mac applications. 


303 BEYOND DOS 

Wdtiiig a Device Interface 
for Windows 

by John Barker 

Tlie smart approach to writing 

Windows device drivers. 

308 ASK BYTE 

Upgrade questions; Windows; 
and a Unix clone. 


SOFTWARE CORNER 
Opening the Lines of 
Communication 

A functional ENT 14h 
replacement, communications 
for the Mac, and ZMODEM 
transfers from Unix, 
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From BIX: Join "Itstings/frombyte92” 
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BYTE Topic Index and Author Guide 

This Index helps you find articles that contain information on each of the listed topics. (The topic list changes each month.) 
Combined with the table of contents (page 4} and the Editorial Index by Company (page 368}, you can identify articles by type, 

subject title, author, or product discussed. 
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PERSONAL INFORMATION MANAGERS 

■ 

WIRELESS LANS ’ 


284 


128 


IDOIS-5 


76 


APPLICAMONS 


HDTV 


POSTSCRIPT 


WORKSTATIONS 


267 


186, lOOIS-48 


68 


46 


BIT-MAP 


IMAGING 


PRINTERS 


171,174 


76 


68,281 


BUSINESS 


INTERFACES 


PROGRAMMING 


76 


293 


206 


INTEROPIRABILITY 


76,273, 284,293, 301, 303,10015^9 


AUTHORS 


370 


PUBLISHING 


230 


CD-ROMS 


IQ 


REMOTE CONTROL 


284 


287 


68 


CHIPS 


ISDN 


RESOLUTION 


25 


10018 ^ 


166,171, 189, 202,10015-49 


COLOR 


LAPTOPS/NOTEBOOKS/PORTABLES 


RISC 


68,166, 171,179, 202, 10015-49 128, 370,10015-28,10015-35 


46 


COMPRESSION 


LIBRARIES 


SCANNERS 


189,281 


206 


230 


DATABASES 


LISP 


SCIENTIFIC 


273,10015-30 


lOOiS-9 


10015-5 


DATA RECOVERY 


LUMINANCE 


SPREADSHEETS 


10015-5 


174,195 


40, 267 


DESKTOP 


MACINTOSH 


TAPE BACKUP 


63 


281, 293 


76 


DISPLAY S^MONITORS 


MODEMS 


38651 


158,166, 179,195, 202, 287,10015-35, 76, lOOIS-23 

10015-49 _ 


246 


4860X2 CHIP 


76, 259 


FREEWARE/SHAREWARE 


301 


10045-35 


MUITIMEDIA 


68,143, 281,10015-32 


NETWORKS 


68, 75 


lOOIS-23 


68, 230 


10015-28 


46, 76, 308 


101 


195 


WINDOWS 


69,101, 303,10045-30 


Alford, Roger C, 246,259 
Aller\, Dennis 16 
Andrews, D, L. 25 
ApikI, Steve 128 
Barker, John 303 
Boult Raymond lOOIS-5 
Bruce, Richard 166 
Cdte, Raymond GA 206,284 
Dennis, Tony 10015-23 
Diehls Stanford 230,284 
Doakes, Harry 25 
Edwards, David L. 230 
Eglowstein, Howard 287 
Elrod, Scott 166 
Hallett, Joe 179 
Hardaker, Mike 10015-28 
Joseph, Cliff 10015-5 
Kenner, Hugh 284 
Lech n e r H Berna rd J . 169 
Linderholm, Owen 25,126 
Long, Tom 158 
Lurie, Michael 171 
Miastkowski, Stan 68 
Muller 2a ntop, Susanne 10015-45 
Nadeau, Michael 128 
Nance, Barry 301 
Perratore. Ed 25,63,132 
Fountain, Dick 10015-9,10015-30 
Pournelle, Jerry 101 
Powell, Gen. Colin L. 370 
Redfern, Andy 134 
Reinhardt, Andy 68 
Rogowitz. Bernice E 195 
Schnapp, Marc 273 
Sheldon, Kenneth M. 40 
Smith, Ben 48,301 
Tebbutt, David I00I5-S, 10015-32 
Th ompson, Tom 68, 284,293,301 
Tyler, Christopher W, 174 
Udell, Jon 25 
VanNatta, Robert 267 
Waurzyniak, Patrick 25 
Woodard, Ollie C, Sr. 155 
Yager, Tom 143 


6 BYTE* JULY 1992 

















































































ACQUISITION 



We've given you the best of 
both worlds... 




MtNcal AmIuiIi Llknf)| 


•tK^ o«k«aM 


r at IlMiit* 9M|lla| fraftnc^ 


I I 


' li^ut.«4U. 2»W. t I St«a. 6.1. S, r)ltcrjt«U>; 


LabWindows® 2.0 LobVIEW® 2 

lor DOSbosed computers for Mocintosh computers 


All You Have To Do Is Choose! 

In llie 1980s, National Instruments pioneered two poths to the future of instrumentation. 
labWindows, on automatic code generation and progrom development system for the C ond 
BASIC programmer. And lobVlEW, the first grophicol progromming system to offer ease of use 
without socriftcing progromming flexibility ond performance. 

LobWindows ond lobVIEW oddress all of your instrumentation needs. You can control 
GPIB, VXI, and RS232 instruments, ond plugin data acquisition boards. You can integrate dota 
analysis. And, you can build your own graphical user interfoces. 

Today, lobWindows and lobVIEW ore leading the revolution in instrumentation software. 
Through innovative progromming methodologies and powerful development tools, LabWindows 
and LobVIEW ore paving two paths to the future-o future in which The Soflwore is the Insirumenl. 
All you have to do is choosel 


Call for your free demo disb (512) 794-0100 a (800) 433-3488 (U.S. and Canada). 





fT'IUTIOlUU. 
K liicvpitniiri 


Tire Softioare is tbe Instrument ® 

6504 Bridge Point Parkway 
Austin, TX7873a5039 


Australia (03) 879 9422 • Gitxxfa - now dued - (800| 433 3488 • DenmoH: (45) 76 73 22 • France (1) 48 65 33 70 
Geimany P891714 5093 • Italy |02| 4830 1892 • Jopan (03] 3788 1921 • Netherlonds |01720| 45761 • Norvyoy (03) 846 866 
Spoin (908) 604 304 • Sweden (08) 984 970 • Switzedand (056145 58 80 • U.IC (0635) 523 545 


hodud names toted ore Bodemorio ot ibeit respective monJocturers Company nomes listed are bodemoib a trade names ol their respective componies 
OCopyrighI 1991 Noiordlnstumerts Corporation. Al rights reserved. 
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Ofjefiing SunSoft's Solaris 


Solaris Desl^Sat 
■3:^:Muttlme(lta MaJL. 

Cal e Ildar Martager... 
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To; Ed lander 
Froe; Scott ncHeily 
subjact; It's so Eisyi 

YO, Ed, 

Solafls £0 easy, even I can use 1t, And I'm not the only one vho 
thinks so * iiporcent uaople around the vorld have contacted ae. Tve 
susiariaed their coiaents In the attached video and voice aessagos, 

After you've reviewed thei nlaa^B ^^rhndule appojnriftnts vlth the 
hottest prospects using yeur Workgroup calendar Manager, Do ■aka sure 
ill 
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Ceorge and John are st^ 
Scot^ 


the right people, 
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Q “ Calenders Busy At Time Selected , 
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Ed® SunSoft 
GBorgeeiDC 
John® lO.Oownlng 
HalmutLieonn 
Borls^JCramlln 
Francois® Per is 
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Solaris: 

So Easy It Can’t 
Be UNIX. 



Power Made Simple. 

Imagine making the power of 32-bit sys¬ 
tems easy to use. Imagine networks that not 
only tie together individuals, they make 
groups more productive. Imagine com¬ 
puters united by a consistent environment. 

Imagine running today’s favorite programs while gaining 
access to tomorrow’s applications. 

Imagine no more. Solaris system software makes 
distributed computing as simple as stand-alone computing, 
while bringing the power of UNIX* and SVR4 to users—easily. 
Maybe that’s why Solaris is the world’s most widely used 32-bit 
computing solution. 

The Network At Your Fingertips. 

Tlie Solaris solution starts with technologj' from Xerox that 
sparked the idea for the Macintosh® user interface, making 
Solaris as easy to use as any PC. But, because Solaris was 
created with group productivity in mind, it does much more. 

Solaris breaks tlie isolation of personal computing by 
bringing network resources to the desktop. Want to send that 
chart to a color printer in another building? It’s easy. Want to 
render that 3D image on a Cray in the next state? It’s easy. 
Solaris allows objects, like files, to be dragged and dropped on 
function icons, such as a printer, for instant action. With 
Solaris, the network is at your fingertips. 


ji. CaIbC Hid C&>pv RT tniinninkE w oaAntirici .T 
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Increase Personal And 
Workgroup Productivity. 

Solaris also includes 15 tools that enhance 
group productivity. Among tliese is 
Multimedia Mail, which can send any type of 
file—applications, audio, video, graphics— 
in a mail message. The Workgroup Calendar Manager serves as 
an on-line personal and group calendar that makes scheduling 
meetings with people next door or on the next continent easy. 

Whafs more, Solaris offers over 4,000 solutions including 
Lotus 1-2-3, Ashton-Tate dBase and WordPerfect. And Su n Soft 
has an easy way for you to try these applications. It’s Catalyst™ 
CDware™ With CDware, you can try more than $250,000 of soft¬ 
ware from your desktop. Solaris offers more options for produc¬ 
tive work than any other 32-bit environment. Now, that’s easy! 

The Time Is Now. 




Don’t wait for your PC to grow up. It’s time to see for 
yourself how easy it is to access the power of Solaris. 
Call now for a free version of CDware and the names of our 
OEM partners who can give you a guided tour of Solaris. 
1-800-227-9227, Ext. 123. See you there. 
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New Products, 


The HOTTEST Prices, 

And Award-Winning 

Service 

That Won't Leave 
You Out 

In The COUM 


a AfORTHOATE 
CCmPUTEff 
SmEM^/A/C 


“When it has to work right” 



They're New, They're Northgate”, And At 

New High-Performance Northgate 
486/33 EISA Workstation Only ^3299! 

Or power up to the fastest processor available — /nte/® DX/50 MHz! 



Lease as low as I2.S3/month* 

• Flexibility —- lSIx full EISA bus- 
master slots and two slave slots 
ensure maximum performance of 
32-bit EISA drive controllers, video 
and network cards. 

• Expansion ’— On-board Rj\M 
capacity up to 128MB. Hard drive 
storage options to 3.5GB and space 
left for both floppies and tape 
backup. 

• Performance — Fastest processor 
available: genuine Intel 486/50 
MHz! We can also configure your 
system with your choice of other 
Intel 486 processors including 
DX/33, DX2/50, and the DX2/66 
MHz processor when it becomes 
available! 

• Service — Northgatc earned the 
highest customer satisfaction 
rating in PCMagasiine^s recent 
“Service 8c Reliability” survey 
(turn page). 


Lowest price ever 
for EISA power 
from Northgate! 

PC Magassine praised 
Northgate*s 486 EISA file 
server with its coveted 
“Editors^ Choice.” NOW, 

Northgate completes its EISA line with 
a desktop system that won^t overpower 
your desk and won’t bust your budget! 

Super economy, top performance — 
Our new EISA is a superb workstation 
for GAD, desktop publishing, and all 
graphics applications. It will even serve 
you well as an economica] yet powerful 
file server (Tower case available). 

This high-performance, low-cost 
system meets all the traditional 
Northgate standards of excellence. 


MAGAZINE 


KDITORS^ 

CHOICE 


WqnjIS 17, IWS 
EbgnncH 


Look! You get more 
from Northgate! 

• Intel* 486/33 processor 

• 4MB R.'VM (expands to 128MB 
on-board memory) 

• 128K high speed write-back cache 

• 240MB 16ms hard drive 

• 32-bit IDE controller (SCSI also 
available) 

• EISA bus with eight 32-bit 
expansion slots (6 Bus master, 

2 slave) 

•1.2 MB or 1,44 MB floppy drive 

• Space-saving desktop case — 
three exposed 5.25" half-height 
and two exposed 3.5" devices 

• 1024 X 768 VGA color monitor 

• OrnniKey® keyboard 

• MS-DOS® 5.0 

• Microsoft® Windows'^^ 3.1 and 
mouse 

• Northgate Service & Support 
Package 


Feature for feature, benchtnarkfor 
benchmark, do//ar for dollar, this 
Northgate system is unmatched. 
Phone today and talk to the most kuomi 
edgeahle sales reps in the industry! 


The Number-One 
Direct Marketer of LAN Products! 

Powerful File Serverti and Workstations 
^ File servers ranging from Elegance 
386/33 to 486/33 EISA systems. All are 
Novell* and FCG Glass B certified. 

Also, a complete range of workstations, 
featuring our popular 3S6SX/25 systems, 

Northgate Is Now Authorized by Novell 
to Self-Gertif)' Our Systems — a huge 
advantage for our customers! 

Ghoice of Topologies — Select from 
ARGNET, ETHERNET Thin Net, or 
ETHERNET lOBASE-X Wireless 
networks, LANtastic and Token Ring 
Products also available. 

Two Operating Networking Software 
Environments — Netware* 386 3.11 and 
286 2.2. 

Full Service Featuring Telephone 
Technical Hardware Support From 
Certified NetWare Engineers, 




























These HOT Prices They're Going Fast! 



Northgate’s new notebook is packed 
with with so many features, you'll 
know your search for the ideal 
notebook is over! 

Extended battery life up to 8 hours 
using full power-saving features! Even 
at a scorching 20 MIIz, the new Intel* 
386SL processor sips far less power 
than other processors. So you can 
expect 3 hours, 4 hours or even more 
between charges. And the Northgate 
SL20 completely recharges in about 
an hour. The Intel 386SL processor 
takes advantage of the Advanced 
Power Management of MS-DOS* 5.0 
and Microsoft* Windows^*^ 3.1 — 
included with your Northgate SL20! 

The notebook for the power hungry! 
On-board cache controller speeds 
throughput. And with 64K of cache, 
4MB of RAM (expandable to SMB), 80 
or 120MB hard drive, and 3.5” floppy 
drive, you have all the power you 
need to run power-hungry software 
in your office or on the go. 

Fax machine built-in! Wherever your 
business takes you, you’re never out 
of touch. Built-in 9600/2400 baud 
fax/ modem comes with WinFAX 2.0 
software, so you can easily send faxes 
from any Windows application. You 
can even receive faxes in sleep or 
suspend mode! 

Looking good! You’ll appreciate the 
extra large 10” viewing area of the 
high contrast VGA display as well as 
the notebook’s non-glare backlit LCD 
with 32 gray shades. You’ll also like 
its sleek, contoured design and 
nigged, scratch-resistant metallic 
bronze finish case. 

Plus, so many other features, 
including: power-on self-test and 
diagnostics, BIOS setup menu for 
power management and preferences, 
batter)’' overcharge protection, hot 
key control for system functions, 
unique pivoting screen for working in 
cramped places, full-travel keyboard 
slanted at the correct angle for 
comfortable typing . . . and the list 
goes on! 

Try the Northgate SL20 notebook 
risk-free for 30 days! If you aren’t 
completely satisfied, we’ll buy it back 
for every penny you paid! 



Lease as low as i^J.lS/month’^ 


Blazing 386SL/20 MIlz 
Power! 

Up to 8 Hours Between 
Gnarges — Full Charge 
In An Hour! 

10” Triple SuperTwist 
VGA Display! 

Microsoft* Windows'*^ 
3.1 Included! 

Unique Angled 
Keyboard Just Like 
A Desktop! 

Built-in Send/Receive 
9600/2400 
Fax/Modem 
with WinFAX 
Software! 


Northgate SL20 Notebook Has It All! 

• Intel® 386SL processor 

• Advanced Power Management (APM) 

• 2-8 hours batterv life 

• 4MB RAM (8MB also available) 

• 64K cache with 25ns SRAM 

• On-board cache controller 

• 80387SL coprocessor support 

• 1.44MB 3.5" floppy drive 

• 80MB 19ms hard drive (120MB also 

available) 

• 10" non-glare Triple SuperTwist 
display supports 32 shades of gray 

• Enhanced SQ-key keyboard 
emulating 101/102 

• Serial, parallel, VGA and PS/2 

mouse ports 

• 9600/2400 fax modem with WinFAX 

software pre-loaded 

• MS-DOS 5.0 pre-loaded 

• Microsoft® Windows™ 3.1 pre- 

loaded 

• Microsoft PS/2 style mouse 

• Autosensing adapter/charger for 

other currents 

• Unique hinge mechanism pivots 

display in place 

• Carrying case 

• FGG Glass B Certified 

• One year limited parts/labor 

warranty 

• Toll-free technical support — 24 

hours a day, 7 days a week 
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REACY-TO-RUN 




Charge it to your Visa, 
MasterCard, Discover, 
American Express or 
Northgate Big ‘N’ Card, 
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Northgate" ZXP" Systems - Fast, Easy 



MICROSOFT* 

Windows, 
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From the company ranked #1 
in customer satisfaction by 
PC Magazine readers! 

You need flexible, easy upgrades, 
quality, high performance, 
reliability and top rated service and 
support at reasonable prices. That’s 
what Northgate delivers with our 
spectacular line of Elegance^^^ ZXF 
systems! 

Inercdible Northgate flexibility! 
Take your pick of three cabinet 
styles, plus a complete range of 
LAN options. Best of all, every 


ZXP system comes with the level of 
service and support you won*t find 
anywhere else. And that’s not just 
our opinion , . . 

''Northgate earned the score 

for satisfaction with technical 
support a??jong this survey’s J5 
desktop maTitifacturers . , , 0?i 
satisfactioji with technical supp(jrt, 
N(}rthgate's 486-based desktops , ,, 
received a signi/icantly higher 
rating than those of the other 486 
manufacturers: Compaq, Gatei^Jaj 
2000, IBM and Zeos.'' 

— PC Magazine, May 26, 1992 


Do-it-yourself ease and 
convenience for any upgrade! 

The secret is our ZIF (Zero 
Insertion Force) socket* No prying, 
no pushing, no special tools needed 
to handle delicate chips. 

Simply release the lever and 
effortlessly lift out the old 
processor. Place your new 
processor in the socket and press 
the lever to lock it into place. 

Presto . . . incredible new speed! 
{You can even use the old processor 
to upgrade another ZXP system!) 


©Copyri^t North^lc Computur Systems, line. 19^2. AU ri^Ea reser™!. NurtKj^U'. KXP. nnd the Korth^ati! "W Iti^ Hre U.S. Inulcrnsjlis or n^lc>retl LT^. tradcmsjks of Nortl^m Computer System*. a<54F(6JiX, fllHSlr 

atHt Uifi Intel Inside sw U.Sv iradeimflw of lti(d. tJA F^u* k# s reSlawriod U.(l. trvK^m»rk f)f DlaUliofl (VjrpofnUoil- MS-DOS, Windows jiod Mlcroftof) are U.S. crjldemarki or restored U.S. Eradcins:rf» eiFM iorosoft Uorpar&tiiiH]. Alt 
othtr ptoduot;: Aitcl ^mml lUlIttE^ Itre U^S. InulemiirfM ftttd tc.s, tntdemitrliA of iheir respeolivo i^impmUes. Priced shiiwu are in U.S. tMlai^ nml Jo oor inuludir shippkn^andlinf^ ur ipfHnpriate sahs taica. Ufier 



































































and Unlimited 486 Uptodability! 



ZXP systems feature a unique zero 
insertion force socket that makes 
up^radin^ a snap! 


ZXP Systems Use Any 
Intel® 486 Chip! 

With Northgate ZXP systems, you 
can specify a 486SX/16 for your 
workstations. Later, upgrade to 
SX/25, DX/33, DX2/50 and Intel’s 
DX2/66 when available. 

Our expert sales team will help you 
decide which configuration is best 
for your applications. Then, relax. 
Whatever your future needs turn 
out to be, Northgatc has you 
covered. Upgrade options include 
hard drives up to 1.2GB, floppy 
drives, memory, the fastest video 
cards and more. 


Choose from three cabinet styles! 

Space-saving desktop case with 
seven expansion slots, a whisper- 
quiet 200 watt power supply and 
room for three exposed 5.25” half¬ 
height and two exposed 3.5" 
devices. 

Full-size desktop case with eight 
expansion slots plus space for three 
exposed and two internal 5.25" 
half-height devices. 

Tower case with a 220 watt 
switching power supply and eight 
expansion slots, plus space for 
three exposed and four internal 
5.25” half-height devices. 

Elegance ZXP 486/33 
Configuration 

• Intel 80486DX/33 pnxiessor 

• 4MB RAM; expands to 32MB 

• 64K cache 

• 100MB hard drive 

• 1.2MB 5.25” and 1.44MB 3.5” floppy drives 

• One 8-bit and six 16-bit expansion slots 

• Integrated IDE hard/floppy drive controller 

• 800 X 600 video card 

• One parallel and two serial ports 

• Space-saving desktop case 

• 14" SVGA color monitor; 1024 x 768 

• Northgate 101-S keyboard 

• MS-DOS* 5.0 and QBasic 

• Microsoft* Windows'™ 3.1 and mouse 

• DiagSoft™ QA Plus™ system 
diagnostic/performance software 

• FGG Glass B certified 

Only 82749 

Lease as low as SS94.01/month* 


Service & Support That Stops The Competition Gold! 

Money-back guarantee! If youVe not happy, return your system within 30 days for a 
full refund. 

One-year limited parts and labor warranty on your system, five full years on PC 
Magazine “Editors’ Ghoice” OmniKey* keyboards. Second and third year system 
warranty plans also available. 

Overnight cross-shipment of replacement parts at our expense for one year. 
Unlimited toll-free technical support! We’re here in person to meet your needs 24 
hours a day, 7 days a week! 

100% compatibility with industry-standard software and hardware! 

On-site service provided by NGR* during your warranty period. Extended on-site 
service coverage also available. 

MS-DOS 3.3, 4.01 or 5.0 and GW-BASIG or QBasic software installed and ready to run! 
DiagSoft™ Q;\ Plus™ system/diagnostic software included. 


Other ZXP Systems Configured 
As Shown 

486SX/16.*2349 

Lease as low as ^6.91/month* 

486SX/20.*2399 

Lease as low as 76/month* 

486SX/25.*2499 

Lease as low as JS85.4 7/month* 

486DX2/50.*2949 

Lease as low as 100.86/month* 


Novell 

Gold 

Authorized 

Reseller 


,n 


ffel 
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''•'‘founts; 



Gharge it to your Visa, 

MasterGard, Discover, 

American Express or 
Northgate Big *N’ Gard. 

Aa977/a47F 
f- COMPUTE// 
Siy/EMS/A/C 

^When it has to work righC^ 

7075 Flying Cloud Dri\'e, Eden Prairie, Minnesota 55344 




valid in the U.8. and (^nada only. Prices and spceificatiuns subject to change without nutkx*. Northgatc reaerves the right to substitute componenu of equal or greater quality or performance. All items subject to availability. We 
flupport the ethical use of software. To report software copyright violatiooa. call the .Software Publishers Aaaoclatlon's Anti-Piracy Hotline at 1-WK>-3N8-PIRN. ’Monthly lease payments arc based on a .lA-monih standard, fair market 
value open-ended lease 12-60 month leasing options available for qualified businesses. 
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EDITORIAL 





DENNIS 

ALLEN 


A New Wave 
OF Portables 


T here's a new wave of portable computers on its 
way. If you measure this wave by sheer excite¬ 
ment, Apple's Newton is riding the crest There's 
no doubt that Apple has captured the hearts of all 
who have ever daydreamed about what a com¬ 
puter ought to be* What makes the Newton exciting is that 
it’s a compact, keyboardless approach to computing with 
intelligent software. Based on the ARM (Advanced RISC 
machine) microprocessor, it 
even has ilie horsepower to ac- 
complish what it’s supposed 
to do. But there's naore to the 
story than just razzle-dazzle. 
The Newton represents the 
beginning of consumer com¬ 
puting. So far* personal com¬ 
puters have not been for the 
masses, because for most people they’re simply loo dif¬ 
ficult to use* The bad news is that the Newton doesn't 
solve that problem; the good news is that it takes a gi¬ 
gantic leap toward that goal. Its multitasking operating 
system and complex “recognizers" make using the New¬ 
ton easier than using most other computers* 

What makes all this possible is the Newton’s cus¬ 
tomized microprocessor* and that’s what is really excit¬ 
ing* Over the next few years, you’ll see more and more 
customizable microprocessors. What this means for hard¬ 
ware designers and software developers is that they can 
resolve application-specific bottlenecks in silicon by 
closely coupling certain functions to the CPU, 

On the consumer level, customizable microprocessors 
mean that manufacturers can design a variety of small, 
dedicated computers. There will be address books, 
notepads, telephones (yes, telephones), and appointment 
books that we won’t even call “computers*" Sure, they’ll 
have a CPU and memory, but they’ll be no more pro¬ 
grammable than your microwave oven, VCR, and wash¬ 
ing machine—all of which have CPUs. You can expect 
to see several new entries in 1993. 

Meanwhile, the rest of us have to do word process¬ 
ing, calculate spreadsheets, and access databases larger 
than an address book. For us, a more practical solution for 
now is found in the new portable offerings from Gateway 
and Dell. Their approach to portable computing is less fu¬ 
turistic and in many ways much more .sensible than that 
of the Newton. Their designs simply exploit DOS-com¬ 
patible hardware to place it in a more portable package. 

Take Gateway’s Handbook, for example* In my 15 
years of new product demonstrations in the computer in- 


New types of 
portable computers 
will change the way 
we use computers 


dustry, I never fell the urge to actually buy a product 
right then and lliere until I saw the Handbook. Equally im¬ 
pressive is Dell’s new 386SU, which trades off some of 
the Handbook’s small size and weight for more pro¬ 
cessing power and a larger keyboar d. 

No, they don't have handwriting recognition, a multi¬ 
tasking operating system, or software that could auto¬ 
matically send faxes. The Dell and Gateway machines are 
just computers, and they happen to weigh only half of 
what most notebooks weigh, come in a more convenient 
size, and have usable keyboards. They even run my DOS 
applications software—something the Newton cannot 
do. You can expect to see similar offerings from other 
vendors later this year. 

Somewhere in between all this is Phoenix’s yct-to- 
be-seen Companion PC. It zeros in on practical comput¬ 
ing by embedding into the system traditional applica¬ 
tions* For now, though, there are more questions about the 
Companion PC than there are answers, 

$0 there you have it, a wave of new portable comput¬ 
ers, and it’s just the beginning* The question is, will it 
change the way we use computers? 

Consider all the times you would have used a com¬ 
puter if it had been a little more portable* Think about all 
the meetings you’ve attended in which you would have 
liked to take notes on your computer, but the keyboard 
would have been distracting. You’ll soon be using a com¬ 
puter in those situations, and that means that you may 
want to carry different information on your computer 
than you have in the past* 

My advice is to start thinking about how you want 
that information organized. Decide now what kind of in¬ 
formation should be portable and what you want to leave 
on the desktop or file server. You also need to think 
about new opportunities afforded by more portable com¬ 
puters for sharing information within your organization* 

In other words, let’s look beyond the excitement and 
figure out how to best integrate these new portables into 
our computing environment. 



—Dennk Allen 
Editor in Chief 
(BIX name ^^dalien^^) 
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Quattro Pro 4lr^ 


i.. the best DOS 


sproadsheet... 


91 


‘We make no bones about it—^the innovative Quattro® Pro 4.0 
is the best DOS spreadsheet you can buy.” 

Sebastian Rupley, PC/Computing, March 1992 


“Quattro Pro 4.0: Improvements add up to the ultimate DOS spreadsheet.” 

Craig Stinson, PC Magazim, April 2S, 1992 


.. version 4.0 is arguably the best non-Windows spreadsheet available ...” 

John Walkenbach, PC World. March 1992 


“Borland is hitting on all cyhnders with [Quattro Pro 4.0]...’ 

Raphael Needleman, InfoWorldt January 27,1992 


‘Quattro Pro version 4.0 looks like the best DOS spreadsheet ever.” 

Jim Seymour, Office Technoh^ Mamgetrieni, February 1992 


‘Verdict: The best DOS spreadsheet in the world.” 

Mark Whitehorn, PC User fU.K j, March 24,1992 




Order now absolutely RISK-FREE. See your dealer today or call 1-800-331-0877, ext. 5686. 


BORLAND 


Software Craftsmanship 

Copyright © 1992 Borland Intsmattonal, Inc, All rights reserved, Quattrafes a registered tratfemark of Borland International. Inc. BII504 
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The IEF™works* For Aetna 
For Rhone-'Poulenc Rorei 

The success of Texas Instruments 
I-CASE product is proven—in the field. 


There is an integrated CASE 
product that works. It works 
now...and it works well. 

The lEF™, or Information 
Engineering Facility™, is in use 
now by successful companies, 
large and small, all over the 
world. 

Major gains in 
productivity, quality, 
and maintainability. 

Productivity gains in initial 
development are hard to 
measure, but reports of Z-to-l 
improvements are fairly com¬ 
mon—and some go as high as 
5-to-l. 

Quality improvements are 
dramatic. Users are getting 
more of what they need to run 
their businesses. Systems get up 
and running easier and faster. 

As for maintenance, a 
Gartner Group study showed 
that, even back in 1990, more 
than 80% of lEF developers 
were getting gains of from 
2-to-l to lO-to-l. 

Now, develop on PC 
and generate for 
DEC/VMS, UNIX. 
TANDEM, WINDOWS 
available soon. 

The lEF has generated applica¬ 
tions for IBM mainframe 


environments (MVS/DB2 under 
TSO, IMS/DC and CICS) since 
early 1988. Now you can de¬ 
velop systems in OS/2 and 
automatically generate for DEC/ 
VMS and some UNIX plat¬ 
forms. TANDEM, Microsoft® 
WINDOWS, and more UNIX 
will be available soon. 

Developers give lEF 
highest rating in 
COMPUTERWORLD. 

COMPUTER WORLD 

magazine’s 
“buyer’s 

scorecard” showed 
that developers 
ranked the lEF first 
among all 1-CASE 
products in the study, particu¬ 
larly in the areas of application 
quality, programmer productiv¬ 
ity, and value for the dollar. 

New tutorial provides very 
fast, friendly lEF training. 

We believe our new Rapid 
Development Tutorial is a 
breakthrough in CASE training. 
We gave it the broadest possible 
beta test—more than 100 
companies participated. Devel¬ 
opers were able to learn to build 
systems with the lEF more 
quickly than ever before—^some 
in as few as five days! 


Special “Starter Kit” offer 
combines new tutorial and 
fuU'Capability PC toolsets. 

The new lEF Starter Kit will 
give you everything you need to 
start building systems with 
I-CASE on your OS/2 PC. 

Along with the tutorial, the 
kit includes our standard OS/2 
PC analysis, design and con¬ 
struction toolsets as well as 
testing and code generation in 
C. (A COBOL compiler is 
optional and priced separately.) 

There’s also 90 days of “hot¬ 
line” support. 

The kit is priced at $10,000 
(limit one per customer com¬ 
pany). That’s about one-half the 
regular cost of the toolsets. 

If you’re not convinced that 
the lEF can work for you, here’s 
a chance to see for yourself—^at 
a special low price and (with the 
new tutorial) in a very short 
time. 

To order an lEF Starter Kit, 
or for more information, 
caU 800-527^3500. 

Government purchasers, please 
reference GSA #GS0OK92AGS553O 


Texas 

Instruments 


©1392T1. 

Iirtormation Engineeriiig Facility and lEF are trai^FTiarks ol Texas Insinimefils. 
Other pfodL»ct names Nsied are the trademarks ol the companies indicated. 
230015 R2 





farget* Rolls-Royce* 
I^anadian Airlines* Sony* 





)ur first major project was a mission-critical 
rstem for our Managed Care operation, 
onventional development would have taken 
•3 years...with the !EF, we built the first 
ilease in only 13 months. The lEF is now our 
jmpany CASE standard." 
ichard F. Connell 
P, Information Technology 
ETNA 


fhe lEF offers dramatic Improvements in 
roductivity, yet it's easy to learn. One 
Kample: We trained 23 developers, including 
8 new hires, and then completed a large 
rder processing system—^300 transactions 
-all in only 20 months.” 
enkat (Vinnie) Tiruviluamala 
irector, CPC/CPPC Information Systems 
ONY Corporation 


/our new lEF tutorial was a way to quickly 
ecome familiar with the lEF and see how 
ie lEF will allow quality systems to be built 
ery quickly. I feel I now know how to build 
/stems using the techniques described." 
oger Strand 

pplication Development Consultant 
irst Federal Lincatn 




“MERLIN is mission-critical—^the most far- 
reaching business systems initiative we've 
ever undertaken. Over 400 transactions are 
in production, with 800 more to be added in 
the next three months. We could not handle 
this scale and complexity without lE/IEF." 
Wal Budzynski 

Head of Operations, Systems/Computing 
Rolls-Royce Aerospace 


“We used an lEF frequent flyer template to 
build our ‘Canadian Plus' system. A major 
redesign, estimated at 4-6 months using 
previous methods, took less than a month. 
Now we’re providing better customer service, 
and maintenance costs are greatly reduced." 
Bill Palm 

President, Canadian Technology Services 
Canadian Airiines 


The lEF tutorial is very well done. I feel 
comfortable with this software and I have 
acquired the skills to build simple systems. 
The tutorial is a very fast and effective means 
of evaluating the capabilities of the lEF.” 
Margaret Kubaitis 
Research Programmer, IS&S 
University of iiiinols 


'The lEF tutorial is put together very well and 
quickly illustrates how to construct a system 
using the lEF. It gives one the basics to start 
getting the job done. I feel I am prepared 
now to build simple systems using the lEF.” 
K. E. Peacock 
Data Administrator 
City of Saskatoon, Saskatchewan 


“With previous methods, we would have had 
to compromise on an 'okay' 10-screen Lease 
Accounting system. With the lEF, our users 
got everything they wanted—^an outstanding 
40-screen system—in the same time. They 
are requesting the lEF for all future systems." 
Tom Jeffery 

Sr. VP, Information Systems 
Target 


"Our new Customer Order Services Marketing 
Information System—over 500 transactions 
and 250 entities—is in production. Quality is 
excellent and our users are very pleased. 
Dedicated people armed with the lEF advan¬ 
tage have made COSMIS a success." 

James R. Engle 

Director, Systems and Programming 
RhSne-Poulenc Rorer 
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A CPU Is Born 

I thoroughly enjoyed Federico Faggin*s 
‘The Birth of the Microprocessor'' 

(March). I was able to empathize with the 
evolution of the CPU as he unfolded it. 1 
still recall scraping together $120 with a 
buddy of mine to build a 256-byte 8008- 
based computer as provided in Radio EkC’ 
tronic.^ magazine. 

I was somewhat bothered by Federico 
Faggin's innuendo as to the patents ob¬ 
tained by Texas Instruments and Hyatt for 
their developments. Faggin correctly notes 
that inventions must be “reduced to prac¬ 
tice/' However, it is well settled that reduction to practice 
occurs, by operation of law, upon the filing of a U.S. 
patent application. Were the law to be otherwise, a lot of 
enterprising young individuals might be prevented from 
seeking patent protection because of their inability to in- 
vest millions of dollars in completing a prototype. An in¬ 
ventor need only disclose his or her invention sufficiently 
to facilitate understanding by someone of ordinary skill in 
the art. 

John X. Garred 

Fay, Sharpe, Bead, Fagan, Minnkh, McKee 

Aitorneys at Law 
Cieveland, OH 


Terabyte Memories 

I am writing to correct information in the text box “Tera¬ 
byte Memories with the Speed of Light" (March, page 
168). The device described by Richard Marlon Stein is the 
Two-Photon 3-D Optical Memory cinrenlly under devel¬ 
opment by Call/Recall. The project is funded by DARPA 
(Defense Advanced Research Projects Agency) and the 
USAF (U.S, Air Force). 

The technical program manager is Albert Jamberdino, 
of Rome Laboratory, USAF. Experimental work is being 
canried out at the University of California's Irvine and 
San Diego campuses and at the University of Alabama, 
Huntsville. The principal investigators on the project are 
as follows: architecture, Dr, Sadik Esener, UCSD; access 
lenses. Dr, Stephen Kowel, UAH; materials. Dr. Peter 
Rentzepis, UCI. 

Your readers may be interested to know that, in the re¬ 
cent history of computer development, processor speed 
has far outpaced access to available memory and has cre¬ 
ated a serious bottleneck in the development of both large- 
scale parallel sequential and optically connected stacked- 
wafer devices. 

The 3-D optical memory is an inherently parallel device 
(i.e., data is accessed in 2-D arrays rather than in a se- 


WE WANT TO HEAR FROM YOU. Address corre.spandence 
to Leners Editor, BYTE, One. Phoenix Mill Lane, Peterborough, 
NH 0S45E, send BlXmaii c/o ^editon ," or send buemet Maii to 
letters t^bytepbMytexom, Your letter may be edited for length and 
clarity. 


quential bitstream), and it will realize its 
ultimate utility with the optical processors 
currently under development. It will also 
serve as a high-band with page-oriented 
archival storage and retrieval system for 
very large volumes of data, currently 
unavailable to high-speed sequential 
devices. 

And the 3-D optical memory can pro¬ 
vide the necessary topological match for a 
system of parallel sequential processors, 
which demand simultaneous access to 
large memory caches, without the need 
for redundant memory devices. While a 
memory of the magnitude of that de¬ 
scribed by Stein will not be available in the near future, it 
is not unreasonable to expect commercially available 3-D 
optical memories as an attractive alternative to magnetic 
tape some time in the next two to three years. 

We appreciate your interest in the Computer Memory 
Project and will be happy to keep your readers informed 
of t he latest developments. 

Robert Gold 
Frog ra m Coo rdin utor 
Computer Memory Project 
CaU/Recall Carp. 

BYTE wiH fofM^ard reader inquiries for information on the 
Compu ter Mem ory Project —Eds. 


FIXES 



• The article “Even As We Speak" (April) incorrectly slat¬ 
ed that MacinTalk ships with the Macintosh computer. It's 
available from the Apple Programmers & Etevelopers As¬ 
sociation (20525 Mariani Ave,, Mail Stop 33G, Cuperti¬ 
no, CA 95014; (408) 562-3910) for $20. The current ver¬ 
sion is 1.3; ask for part #MM7023. 

• In “Roots and Branches of 3-D" (May), Silicon Graphics 
should have received credit for developing an immediate 
mode for all GL commands. Also, under the heading 
“Where We're Headed," a sentence in the fifth paragraph 
is unclear, ll should read: “Computer companies will sup¬ 
ply media servers and digital TVs to home clients." 

• The BYTE Lab Product Repon “Monitors: Beyond 
VGA" (May) incorrectly identifies the Nanao T-560i 
monitor with the model number CPDl 604S, That number 
should have applied to the Sony Multiscan HG, In addi¬ 
tion, incorrect pricing information made the ViewSonic 7 
appear more competitive. ViewSonic 7 has since lowered 
its price to $1399, the price listed in the features table on 
page 216. 

■ The Slate of the Art Resource Guide (May) contains an 
incorrect fax number for AT&T Graphics Software Labs, 
The correct number is (317) 575-0649. 

• The new address for The BSE Company, listed in the 
Items Discussed box of the May User’s Column, is 2152 
North Fourth St,, Flagstaff, AZ 86004, The telephone and 
fax numbers are, respectively, (602) 527-8843 and (602) 
527-1540. ■ 
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We slash interface 
development time across 
DOS, UNIX, POSIX, VMS... 

(and we can prove it!) 



C-Programmers: 
See for yourself how 
Vermont Views™ 
can help you create 
powerful user 
interfaces—whatever 
yotu* environment! 

If you want to create sophisticated 
user interfaces—and save tremendous 
time and effort doing it—Vermont 
Views is exactly what you need. 

Vermont Views isn’t just a com¬ 
mon interface package. It’s a deep, 
flexible, menu- 
driven screen 
designer supported 
by a C library of 
over 580 functions. 

It lets you create 
the ultimate user 
interfaces for 
complex database applications—in 
a fraction of the time it would take 
to code them yourself! 

With Vermont Views, you create 
screens mteractively. Designing is fast, 
and creative. And changes—both tiny 
adj ustments and huge reworks—are 
incredibly easy. 

Pull-down menus, window-based 
data-entry forms with dckertape or 
memo fields, scrollable form regions, 
choice lists, context-sensitive 
help...All these interface objects 
(and more) are immediately 
accessible. And with Vermont Views, 
even terminal-based applications can 
have the elegant features usually 
found only on micros. 

©Copyright 1991 
Vermont Creative Software 



Fast prototypes, 
faster applications. 

With most systems, you have to 
throw away your prototypes when 
coding begins. But with Vermont 
Views, prototypes become the actual 
applications! 

Menus, data-entry forms, and all 
screen features are usable in the final 
applications without change. So not 
only do you avoid creating code 
from scratch once, you don’t have 
to do it twice! 

It’s the 

universal solution. 

Vermont Views 
operates completely 
independent of hard¬ 
ware, operating 
system, and database. 
Any interface you 
create can be ported 
easily among DOS, 
UNIX, POSIX, and VMS. 

You can use Vermont Views with 
any database that has a C-language 
interface (including Oracle, Informix, 
db-Vista, and C-Tree). You can run 
it on PCs, DEC, NCR, HP, ATSlT, 
and other systems. You don’t have 
to pay runtime fees or royalties. 
And full library source is 
available, too. 

What’s more, your DOS 
applications can have full 
mouse control, and work in 

Vermont 
Creative 
Software 

Pinnacle Meadows 
Richford,VT 05476 USA 
Phone; (802) 848-7731 
FAX: (802) 8483502 
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graphics as well as text modesl 

Don’t take our word for it—^put 
Vermont Views to the test. Call or 
fax now for your personal, free 
demonstration kit. Or order Ver¬ 
mont Views with our 60-day, 
money-back guarantee. 

Either way, you’U see immediately 
that Vermont Views is a cut above 
the rest. 


Call for your 
FREE demo kit! 

800 - 848-1248 




[Please Mention 
“Offer 316”) 
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dies Reveal 

5fcerThan50MHz. 



ister than the B^rfrnmnee Index; the Dell 435P only 53 f imes faster. 



This revelation is brought to 
you by the Apple® Macintosh® and 
the Motorola 68040. 

Let us explain. Ingram Labo¬ 
ratories’, a leading independent PC testing firm, 
recently lined up the new Macintosh Quadra'“ 700 
and 950, powered by 25 MHz and 33 MHz 68040s, 
and several of the quickest 50 MHz and 33 MHz 
486* Windows™ PCs on the market. 

They loaded the computers with the most 
popular programs available for both Macintosh 
and Windows 3.0! Then measured the time it took 
each machine to perform real world functions like 
opening a file, scrolling, running a macro, perform¬ 
ing calculations and so on. 

The result? The Macintosh Quadras were 15 
to 20 percent faster than the 50 MHz 486 Windows 
PC. And they blew the 33 MHz 486 boxes right out 
of the room. 



No surprise, really Macintosh and its graphical 
user interfece were designed from the start around 
the 68000's true 32-bit architecture. Naturally, it 
outperforms computers powered by an extended 
8-bit architecture running a character-based oper¬ 
ating system with a tacked-on GUI. 

So if you're looking 
for a high performance 
graphical computer, 
there's only one way to go. 

Go Macintosh 
Quadra and the 040. 


For a free copy of the Ingram test results, 
calll-800-845-MOTO. 



MOTOROLA 


rmarks or trademarks oi their respective holder, 4? 1992 Motorule. Inc. AEL rights xc^rved- 
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WHaHSlHE 
BKCnPitMEa! 



YOUR WORK. 


YOUR PROlEaMANAGEMEKT SOETllRL 


NewlimeUne 
for Windows. Became ming 
your project management 
sojhmre shouldn’t be a 
project in itself. 

If the software that you've tried 
has been long on promises and just 
short of impossible to use, you haven’t 
seen Time Line" 
for Windows. 

A new version of 


LINE 


FOR WINDOWS * 

Qwxiis(^sffmB^ssis and responsive to 

vfiiir 

So usable, 

you’ll actually use it 

If you can make an outline, 
use a spreadsheet and a mouse, you 
can have printed reports in under 


an hour. Just point, click, and drag 
to arrange your schedule. 

You won’t go it alone. 
Co-PUot'our on-board 
logic, prompts you 
through the process. 

BecU power made emy. 

We became the standard for our 
powerful, yet accessible tools, includ- 


concise reporting is ^ 

critical to keeping proj¬ 
ects on track, you’ll get 
a variety of flexible 
tools to help you design 
custom reports. 

So, if your project management 
software isn’t working for you, call 
1-800-2284122, ext 328-Y for 
more information or a demo disk. 

Or see your dealer. 

Ask about our oouipetitive up¬ 



grade-just $199 (a $699 value). 


Flsiibit reporting opdons, mtJi or 
Cateridar Meportr utake it easy 
to get wfuilyou need mthefannai 
ym it tu. 


ing true effort-driven scheduling, 
resource levehng, and schedule 
consolidation. And because clear. 


*Thjs olTer valid in tile U.8. andi Canada on)y <£) 1992 Symant^ CorporatniL Ax mere infonnaiMn in Europe, call fn Australia, call 612-379^77 

Everywhere else outside U3„ call 408-353^70 Time line is a registered trademark of Symantec ConKiration. Co-Rtot and Cafemdar Report are traderaarks 
of Synnautec Corporatiun. Ail oUter products are trademarks or registered trademarks i/ Lheli respectivei hoklurs. 





SYMANTEC. 


TIME 



^ dretch tasks, re^prwritise actiiiti^ or 
set d^xmdencies,jusi point and cUdc. 
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NEWS 


MICROBYTES 


Windows NT: The Cure for Microsoft’s 
Nightmare? 

A bout this time last year, reports surfaced about a memo from Microsoft chair¬ 
man and CEO Bill Gates in which he allegedly stated that the “nightmare” of 
IBM “attacking” the company in systems software and Novell “defeating” Mi¬ 
crosoft in networking was not a scenario but a reality. A year later, Windows NT 
(New Technology), the industrial-strength, 32-bit operating system that should be 
released to beta testing this month, appears poised to turn the tables. 

Windows NT, with its integrated networking, security, portability, and SMP 
(symmetric multiprocessing), has everyone from Novell to IBM looking over their 
shoulders. While OS/2 2.0 and Desqview/X are known quantities, it’s not clear 
yet what Univel, the joint venture of USL (Unix Systems Laboratories) and No¬ 
vell, will bring to the desktop. Reports have said that the company is working on a 
version of Unix, called UnixWare, optimized for the desktop and having seamless 
NetWare integration. USL officials will say only that the company plans to ship its 
first version of Unix System V release 4.2 for Intel platforms this summer, offering 
seamless integration with NetWare 3.x and other environments. 

However, at conferences like Spring Comdex 1992, Microsoft has already shown 
applications such as CorelDraw, AutoCAD, Excel, Word, FrameMaker, Maihe- 
matica, and Watcom C/386 running under Windows NT. Many of the applications 
that Microsoft and other companies have shown are unmodified Windows pro¬ 
grams riding on Windows NT’s compatible Win32 API. Others have come over from 
Unix (e.g., GrayTech Software’s CAD XI1) or OS/2 (e.g., MicroEdge’s Slick Ed¬ 
itor and Microsoft’s Digital Communications Associates/Microsoft Communica¬ 
tions Server). Microsoft’s ability to show such widespread support among developers 
that have been using a December 1991 version of Windows NT—a version that pre¬ 
dates final code by a full year—is remarkable. 

In Windows NT, as in OS/2, the dispatchable unit is the thread rather than, as is 
the case in most flavors of Unix, the process. Thus, Windows NT’s multiprocessor 
implementations are symmetric, with a fine granularity not yet achieved in SMP 
implementations of Unix. 

Although Windows NT is built around a microkernel, it is no tiny customer, 
with a minimum recommended allotment of 8 MB of RAM. Windows NT offers im¬ 
mediate advantages, however. It fixes a problem that plagues both Windows’ and 
PM’s (Presentation Manager’s) handling of input queues. Even though OS/2 is 
multithreaded, a PM application that doesn’t explicitly yield to other applications 
can hang the system and leave you staring at an hourglass. This is because PM’s han¬ 
dling of the .system and the applications message queues is. in effect, single-thread¬ 
ed. Windows NT handles the queues separately and prevents any one application 
from monopolizing the system. 

The hardware abstraction layer underneath Windows NT balances the allocation 
of threads to processors and does so transparently to the Windows NT microkernel, 
its subsystems, and its applications. To illustrate the point, Microsoft has shown a 
performance-metering application running on a monster NCR 3550 with eight 50- 
MHz 486 chips. The metering application showed CPU loads rising and falling 
evenly across all eight processors as Windows NT loaded and unloaded applications. 

The Windows NT executive manages memory, processes, I/O, and security 
while providing these services to DOS, 16- and 32-bit Windows, OS/2, and Posix 
subsystems. DOS support takes two forms. On Intel hardware, Windows NT exploits 
the V86 mode of the 386/486, much as OS/2 2.0 and other Intel-based DOS mul¬ 
titaskers do. On Mips Computer Systems hardware, Microsoft uses a version of 
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Autodesk has named Carol Bartz 
as its new president, chairwoman, 
and CEO. replacing Alvar Green, 
w'ho announced his intention to re¬ 
sign as CEO 
last October. 
Bartz had been 
the head of 
worldwide 
field operations 
for Sun Mi¬ 
crosystems; 
thus, she be¬ 
comes one of 
the only wom¬ 
en other than a founder to head a 
Silicon Valley public company. 
“It's a big responsibility,” said 
Bartz. “Women need .strong role 
models, and 1 have a daughter that 
Fd like to provide that for.” On 
her management style, Bartz said, 
“Fm not coming in as a dictator, 
but Fm not a consensus manager. 

1 don't believe in group decisions. 
Fm closer to the dictator model.” 
Autodesk founder John Walker, 
who had criticized the company’s 
current management, said, “With 
Carol Bartz at the helm, my con¬ 
cerns are laid to rest.” □ 

Sources report that Microsoft is 
working on an upgrade to Win¬ 
dows 3.1 that will add a mail 
interface (or even a full-fledged E- 
mail program), which will handle 
intelligent routing of electronic 
forms on a LAN, and offer im¬ 
proved networking support. □ 

Will ACE (Advanced Computing 
Environment) go down in history 
as one of those “too-good-to-be- 
true” ideas? Compaq .says its 
plans are on hold for RISC-based 
commercial systems and has re¬ 
signed from ACE. Compaq co¬ 
founded ACE with 20 other com¬ 
puter and softw'are companies as 
part of a strategy to move out of 
the commodity PC business and 
into higher-end systems. □ 
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Designed for the 
most important part of 
any computer. 

The person who uses it. 


These days, it seems just about anyone can make 
and sell computers. But only one company has a way 
to give you more—service and support unmatched 
by anyone else in the industry. Its called HelpWare™ 
and it’s yours with every IBM PS/2® computer 

HelpWare is a whole new way of working with 
IBM, It’s with you every step of the way—before you 
buy a PS/2, while you’re using it, even when youVe 
ready to move on to more powerful models* Its a new 
number to call with your PC questions, a new 30-day 
quibble-free return policy, new education centers, 
new trade-in and lease plans, plus a host of other 
offerings for PS/2 and OS/2?In short, HelpWare is 
total customer satisfaction—the most and best 
service and support you can get 

With HelpWare, there’s a lot standing behind a 
PS/2, And that could be the best reason to he sitting 
in front of one. 


Introducing 

IBM HelpWare for PS/2. 


- A collection of sm)we and support nobo(fy else can touch. 

- HelpBuyT tmde-im^ leases, money-back guarantee, 

- HelpLeam: in-person, in-depth, hands-on education centers. 

- HelpC^enterT for just, thoroi4^ anstvers, call 1 800 PS2-2227, 

- A host of other offerings available, yours iiith every PS/2. 
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Insignia’s SoftPC, which emulates a 286. 
In either case, services requested through 
INT 2Ih (e.g., file I/O and memory allo¬ 
cation) are supplied by the 32-bit Win¬ 
dows NT executive. In the case of the 
R4000, the executive runs natively on 
RISC hardware, so the emulator’s burden 
is lessened. 

Windows NT uses a strategy similar to 
the one it uses to run DOS programs when 
running 16-bit Windows 3.x binaries on 
Intel and Mips platforms. Windows NT’s 
model superficially resembles that of OS/2 
2.0, as 16-bit Windows 3.x programs mul¬ 
titask cooperatively in a single VDM (vir¬ 
tual DOS machine) that, in turn, multi¬ 
tasks preemptively with respect to other 
VDMs and Win32 tasks. This arrangement 
is necessary because Windows 3.x appli¬ 
cations expect to share address space. 

In the case of the R4000, Insignia’s em¬ 
ulator again comes into play. On Mips 
hardware, 16-bit Windows programs enjoy 
better performance than DOS programs 
do. Windows applications spend up to 40 
percent of their time in the Windows ker¬ 
nel. Windows NT’s emulator detects calls 
to the Windows kernel and, as with DOS 
INT 21 h, vectors them through to the Win¬ 
dows NT executive, where the requested 
services execute natively. Windows NT 
achieves a seamless mixture of 16-bit Win¬ 
dows 3.x and Win32 applications with less 
effort than OS/2 2.0 does with Windows 
and PM applications. This is because Win¬ 
dows NT doesn’t need to reconcile differ¬ 
ences between Windows’ GDI (Graphics 
Device Interface) and PM’s GPl (Graphics 
Programming Interface). 

In terms of networking, every Windows 


NT machine has roughly the network ca¬ 
pability of a LAN Manager peer server: It 
can mount remote drives, use remote print¬ 
ers, and share its own drives and printers. 
Like LAN Manager 2.1, Windows NT pro¬ 
vides NetBEUI, TCP/IP, and DLC 802.2 
transports. Console commands like net 
use and net share come standard with 
the system. File Manager also includes a 
subset of the LAN Manager Net Admin 
screen. 

Windows NT will provide three models 
for network interprocess communications: 
named pipes over NetBIOS, TCP/IP sock¬ 
ets, and OSF/DCE (Open Software Foun¬ 
dation/Distributed Computing Environ¬ 
ment) remote-procedure calls. TCP/IP 
vendors have been working with Mi¬ 
crosoft to develop a standard socket API 
for Windows, called WinSocket, which 
should be in place by the time Windows 
NT ships. 

In April, Microsoft showed for the first 
time Windows NT’s OS/2 subsystem. 
While Windows NT does not support 
OS/2’s PM, it does support the OS/2 1 .x 
kernel APIs and thus can run OS/2 char¬ 
acter-mode applications. Microsoft showed 
Windows NT running the OS/2 version of 
Brief and, startlingly, SQL Server. Win¬ 
dows NT’s OS/2 subsystem, which will 
be supported on Intel hardware only, is an 
interesting touch. Microsoft may well port 
SQL Server to Windows NT by the time 
Windows NT ships. However, much of 
OS/2’s success has been with server-class 
applications. Windows NT’s ability to run 
those applications in SMP environments 
could prove strategic. 

—Jon Udell 


Apple Dealt a Blow in Copyright Suit 
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After months of near commitment, 
Microsoft and DEC have an¬ 
nounced that Windows NT (New 
Technology) will be ported to the 
Alpha platform. Microsoft is also 
planning to port its leading Win¬ 
dows applications to the new DEC 
RISC architecture, while DEC 
will port its middleware (e.g., net¬ 
working and E-mail applications) 
to Windows NT. 

DEC is trying to steer a course 
between maintaining its huge in¬ 
stalled base of VAX customers 
while migrating to the world of— 
get ready for 
this—open 
systems. The 
potential 
power of Al¬ 
pha seems to 
have taken 
competitors 
such as IBM 
and Sun Mi¬ 
crosystems by 
surprise, but 

DEC seems anxious to reassure its 
user base that it won’t be left in 
the lurch. At DECWorld ’92, 
messages concerning the preserva¬ 
tion of VAX “legacy” applications 
and data, support for users, and 
ea.se of migration from VAX to 
Alpha were paramount. “The defi¬ 
nition of openness is that it meets 
the standards,” DEC president 
Ken Olsen said. “The test of 
openness is how easy it is to move 
applications.” □ 



A pple suffered a major setback in its 
copyright lawsuit against Microsoft 
and Hewlett-Packard when U.S. Di.strict 
Judge Vaughn Walker ruled in April that 
most of the Mac’s on-screen icons are not 
protected by copyright. Walker said that 
in each ca.se except the Mac’s Trashcan, 
the icons were either too generic to be 
copyrighted or were derived from earlier 
woiics. The bench ruling, if it remains intact 
when issued in written form, effectively 
guts Apple’s infringement claims against 
Windows and NewWave. That’s a big if, 
however: In mid-May, Judge Walker 
agreed to reconsider his ruling after Apple 
filed a detailed appeal on the ruling. 

From the beginning, Apple argued that 
the Mac and Windows had to be compared 
as a whole, while Microsoft argued that in¬ 


dividual elements had to be considered for 
similarity or differences. Unfortunately for 
Apple, cases in the Ninth Circuit have tend¬ 
ed to cut back on expansive copyright pro¬ 
tection for computer programs, said Dou¬ 
glas Derwin, a lawyer who has worked on 
similar cases as a partner in the law firm of 
Skjerven, Morrill, Mac-Pherson, Franklin 
& Friel in San Jose, California. 

In his decision. Judge Walker cited the 
most recent such case decided by the Ninth 
Circuit appeals court. Brown Bag Software 
V. Symantec. In that case, the court “re¬ 
jected the argument that you can see sim¬ 
ilarity by just looking at the whole thing. 
You have to subtract out the parts that 
aren’t protected by copyright,” Derwin 
said. 

—Harry Doakes 


IBM, Motorola, and Apple have 
formally dedicated a facility in 
Austin, Texas, that will serve as 
the focal point of design and de¬ 
velopment elforts for the Power¬ 
PC family of single-chip RISC 
microprocessors. □ 

Toshiba of Japan is close to an 
agreement with IBM and Apple to 
jointly develop a multimedia com¬ 
puter. The first box will be a ter¬ 
minal for personal use that will 
provide travel guides, traffic infor¬ 
mation, and educational programs 
with sound and moving pictures, 
according to the report. □ 
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Delnerin 

WATCOM 


► The Widest Range of 32*bit Intel x86 Platforms 

32-l)it DOS. 32-bit Windows, OS/2 2.0, AutoCAD ADS 

► The Industry’^ Leading Code Optimizer 

Advanced global optimizer with new 486 optimizations 

► The Most Comprehensive Toolset 

Debugger, profiler, protected-rhode compiler and linker, 
32-bit DOS extender with royalty-free run-time, licensed 
components from Microsoft SDK, and fitore 

► The Best \talue in 32'Bit Tools: $895* - - --= 


Unleash 32-bit Power! 

WATCOM C9.0/386 lets you exploit the two key 32-blt 
performance benefits. The 32-bit flat memory model 
simplifies memory management and lets applications address 
beyond the 640K limit. Powerful 32-bit instruction processing 
delivers a significant speed advantage; typically at least a 2x 
speedup. 

You Get: 

► 100% ANSI and SAA compatible: C9.0/386 passes all Plum Hall 
Validation Suite tests 

^ Extensive Microsoft compatibility simplifies porting of l6'bil code 

► Royalty-free run-time for 32'bit DOS, Windows and OS/2 apps 

^ Comprehensive toolset includes debugger, linker, profiler and more 
^ DOS extender support for Rational, Phar Lap and Ergo 

► Run-time compatible with WATCOM FORTRAN 77/386 

32*bit DOS support includes the DOS/4GW 32'bit DOS extender by 
Rational Systems with royalty-free runtime license 

► Virtual Memory support up to 32Mb 

32-bit Windows support enables development and debugging of 
true 32’bit GUI applications and DLL's. 

► Includes licensed Microsoft SDK components 

32-bit OS/2 2.0 support includes development for multiple target 
mvironments including 05/2 2.0, 32’bit DOS and 32-bit Windows 

► Access to M OS/2 2.0 API including Presentation Manager 

► Integrated with IBM Workframe/2 Environment 

AutoCAD ADS and ADI Development: Everything you need to 
develop and debug ADS and ADI applications for AutoCAD Release 11 

Novell"^ Network Cfor NLM^s SDKind\id^ C/386 




^ __ / 

The Industry’s 
Choice. 

Autodesk, Robert Wenig, Manager, AutoCAD for Windows: 

“At Autodesk, we’re using WATCOM C/386 in the development 
of strategic new products since it gives us a competitive edge 
through early access to new technologies. We also highly 
recommend WATCOM C/386 to third party AutoCAD add-on 
(ADS and ADI) developers." 

Fox Software, David Fulton, President: “FoxPro 2.0 itself is 
written in WATCOM C, and takes advantage of its many superior 
features. Optimizing for either speed or cornpacmess is not 
uncommon, but to accomplish both was quite remarkable." 

GO, Robert Carr, Vice President of Software: “After looking at the 
32-bit Intel 80x86 tools available in the industry, WATCOM C was 
the best choice. Key factors in our decision were performance, 
functionality, reliability and technical support." 

IBM, John Soyring, Director of OS/2 Software Developer Programs: 
“IBM and WATCOM arc working together closely to integrate these 
compilers with the OS/2 2.0 Programmer’s Workbench.” 

Lotus, Datiid Reed. Chief Scientist and Vice President, Pen-Based 
Applications: “In new product development we’re working with 
WATCOM C because of superior code optimization, responsive 
support, and timely delivery of technologies important to us like 
p-code and support for GO Corp’s. PenPoint” 

Novell, Nancy Vbodward, VP and G.M., Development Products: 
“We searched the industry for the best 386 C compiler technology 
to incorporate with our developer toolkits. Our choice was 
WATCOM." 
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WATCOM 1-800-265-4555 

The Leader in 32-bit Development Tools 

415 - Pbilfip Street Waterloo-, Ontario, Canada. TeteptHinQ: fS 19 ) 886 - 37 DO. F^: ( 519 ] 747 - 4971 . "Pdn doss not Inchida Irelgut and 
Ta«S wtara appUcabte. AuthnrlzEd dealers may aeH lor 1 « 3 S WATCOM C and lightning DHUice are trademaflis of WATCOM Systems 
Inc. D 0 S/ 4 G and D 0 S/ 18 M are trademarks at Railonat Systems I nc. Odter frademarte eie M properties p 1 their respective owners.. 
Copyright 1992 WATCOM Preduds Inc. 
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Take a closer look at some of the best 
notebook computers and it’s easy to see 
why the prognosis is so good—they 
each have an Intel SL microprocessor. 
The Intel SL gives each of these unique 
notebooks a leg up, because it was designed specifically 
for the stop-and-go world of mobile computing. 

For example, the Intel SL has an instant on/off feature 



©JW2 tuDd €DipofHiU«i. The Inel Irsidc logfl, InKlTM Mid die SL leso *« PidCfiiWEk&eif Intel Corporation. Intel SL 
jnlcroprocesMiT! Irt this *d we larger than Bctua] bIzx. WbrEd ftepon, February l99i. 


that eliminates long boot-up and shut-down sequences. If 

Battery Life you’re interrupted. 



Average 386SX 
4.8 hours 


Intd386~SL 
8.2 hours 


the Intel SL holds 
your place and 
puts your entire 
system into sus¬ 
pended animation, 
using virtually no 





















of all the best notebooks. 


power and significantly extending precious battery life 
The Intel SL is a more highly-integrated micro¬ 
processor, which means lighter, more feature-rich note 
books that come in speeds up to 25 MHz. No wonder 
major manufacturers arc prescribing the InteBSb'SL 
microprocessor as a cure for traveling hassles. 

Call 1-800-228-4549 to receive more information 
and a complete list of Intel SL-based notebooks. 


Then watch for notebooks with the Intel SL. Because 
nothing else is worth looking into. 

int^. 

The Computer Inside.™ 
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Silicon Storage Gets Competitive 


F or years, purveyors of memory chips 
have said that the cost of silicon stor¬ 
age would eventually equal that of rotating 
magnetic media. Drive makers and ana¬ 
lysts scoffed at this prediction, but Intel 
has taken a big step toward realizing this 
dream by announcing a new generation of 
flash-memory chips and cards priced dra¬ 
matically lower than earlier products. Flash 
memory, a type of EPROM tliat retains its 
data without a power source, operates at 
speeds like those seen with DRAM chips 
rather than with magnetic media and holds 
executable file code. 

The 28F008SA chip, which holds 8 
Mb (or I MB) will sell for less than $30 
each in quantities of 10,000. Enough of 
these liny chips can be squeezed onto a 
credit-card-size device to hold 20 MB of 
stored data, for a raw cost of only $600. 
This is a far cry from the $250 to $500 
cards that held 512 KB or 1 MB only a 
few years ago. 

While drive makers are pioneering new 


ultratiny drives that still cost less than In¬ 
tel flash-memory cards, the price differ¬ 
ential has suddenly narrowed consider¬ 
ably. 

As before, the chips use 5 V for reads 
and 12 V for writes, but Intel will also of¬ 
fer a slower version that uses only 3.3 V 
for reads. {AMD is also expected to be¬ 
gin volume production this summer of a 
new flash-memory chip that needs only 
5 V to read and write.) Besides selling the 
chips, Intel is also selling flash-memory 
cards with capacities of 4, 10, and 20 MB 
for $163.50, $331.50, and $611.50 each, 
respectively, in quantities of 1000. They 
conform to the PCMCIA 2.0 standard and 
InteTs ExCA (Exchangeable Card Archi¬ 
tecture) and use Microsoft’s Flash File 
System to emulate a drive. Intel is working 
with Conner Peripherals to create an IDE- 
compatible solid-state disk that can be 
plugged into a system, just as if it were a 
hard drive, 

—Ow«n UrnfarFiolm 


HP Delivers Matchbox-Size Hard Drive 


J ust when you’re getting used to mag¬ 
netic hard drives that are the size of a 
card deck, along comes one that’s the size 
of a matchbox, Hewlett-Packard has an¬ 
nounced a 1.3-inch magnetic storage de¬ 
vice; its drive components are too small 
to he manufactured like a standard hard 
drive, so the company has called on watch¬ 
maker Citizen to manufacture it. Called 
the Kittyhawk, the drive can store about 
21 MB of data and withstand shocks of 
100 g, or the equivalent of a 3-foot fall 
onto concrete, when operating. HP claims 
the device can withstand shocks of 225 g 
while not operating. 

HP began development of the Kilty- 
hawk last August and expects to be in mass 
production of the drive by this August. 
The company achieved this rapid time to 


market by cooperating with companies 
like AT&T Microelectronics, which 
helped design and manufacture the con¬ 
troller chips. In fact, HP’s engineers 
worked closely wiih AT&T’s lo reduce 
the number of control chips in the hard 
drive to just seven. 

HP chose to use glass as the medium for 
the disk. The company says that the glass it 
uses is stronger tlian ihc conventional alu- 
minum-subsiraie medium and is ahso 
smoother. The drive can connect to devices 
through either an AT or a PCMCIA inter¬ 
face iind offers an 18-ms average seek lime. 
HP will sell the drive, which will cost about 
$210 each in quantities of IIXK), to manu- 
l^ciurers who will use it in compuiing de¬ 
vices or in removable configurations. 

—^D. L. Andrews 


IBM Sanctions Cellular Data 


I BM and nine cellular service carriers— 
including McCaw Cellular Communi¬ 
cations, GTE Mobile Communications, 
and several regional Bell operating com¬ 
panies—have announced an agreemeni 
whereby they will put aside their compet¬ 
itive differences long enough to establish 
a standard means of transmitting packe- 
lized fax and data across cellular networks. 
Sending data via cellular networks, 


which are used today mostly for voice 
communication, isn’t a revolutionary con¬ 
cept. Several companies, including Telebii 
and Microcom, already produce cellular 
modems. But these modems are circuit- 
switched and suffer from the often poor 
quality of cellular channels. To accom¬ 
modate cell-switching and “drop-outs,” 
cellular modems have required sophisti¬ 
cated error correction, which has tended 
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Link Technologies (Fremont, 
CA), a supplier of general-purpose 
terminals, and Visual (Westbor- 
ough, MA), the X Window Sys¬ 
tem pioneer that delivered the first 
X temiinal, are Joining forces to 
develop a new line of X terminals 
targeted for manufacturers, di.s- 
Iributors, and VARs (value-added 
resellers). The X terminal line will 
feature four models, including 
monochrome and color, at prices 
below $1000. The terminals will 
be available this summer. O 

Mark Williams Co, (Northbrook, 
IL), which says it has already sold 
over 40,000 copies of its lean, 
mean Unix-compatible Coherent 
3.2 operating system, has broken 
the 64-KB barrier with its 32-bit 
version. Designed for small-busi¬ 
ness find individual use. Coherent 
4.0 runs COFF binaries that run on 
other systems like SCO Unix 
System V/386 3.2.2. Included arc 
development tools, lexi-process- 
ing utilities, and communications, 
Tlie operating system requires just 
10 MB of memory on your hard 
drive, runs on 386 and 486 PCs, 
and costs $99.95. □ 

Want to lest the pen-based com¬ 
puting m^nket but don’t want to 
invest in an expensive pen sys¬ 
tem? Arthur Dent (Tewksbury, 

M A), a start-up of former Wang 
Laboratories employees, has de¬ 
veloped WriteAway, a transparent 
digitizer add-on kit that transfomis 
a notebook into a pen convertible. 
The first version of the $595 kit 
supports the Zeos Notebook 
386+. □ 

Kala, a transactional store and 
persistent data management en¬ 
gine for Sun-3s and Sparcstations 
running SunOS, is being ported to 
DOS and Windows, its developer 
reports. Developer Sergiu Simmcl 
(Arlington, MA) reports that the 
engine is suitable for C and C++ 
developers who are writing docu¬ 
ment management, hypermedia, 
groupwiU’e, and image-processing 
applications. □ 
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At last. A printer with fantastic 
color and a brilliantly low price. 
$3,495. 
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Vivid color has never been so 
affordable. Hewlett-Packard intro¬ 
duces the r^ntJet XLSCK) inKjet 
printer. Now you can add a 300 dpi 
color printer to your system 
for the lemarkably low price of 
just $3,495? 

The PaintJet XL300 has HP 
LaserJet printer compatibility built 
right in. The same typefaces. The 
same page formatting. It also has 
PC/Macintosh auto-switching, so 
users in a mbced environment can 
share. And, just like a LaserJet, 
the PaintJet XL300 becomes net¬ 
work-ready with optional HP 
JetDiiect interface cards. 

Get laser-quality text and graphics 


on a choice of media that includes 
plain paper and transparencies. Or 
add optional Adobe"" PostScript® 
for access to even more graphics 
applications. 

Now that there^ a printer as prac¬ 
tical as the PaintJet XL300, maybe 
its time you took the plunge into 
color. Can 1-800-752-0900, Ext. 
3159 for a free print sample and 
the name of the authorized HP 
dealer nearest you.t 


KiffI HEWLETT 

mLlLm Packard 
























4 NEW ERA IN 


Four liKredible Programs in One Sensational Package! 





ccmelDRAM! 


The world's # 1 illasUationpackage 
with even more power 

Powerful text handling: includes 
153 TrueType fonts 
Creative freedom: live blends, 
enveloping, 3D extrusions 
Precision and power: unlimited 
layers, snap-to objects 
Easy to use: online help, exciting 
interface innovations 




corelCHART 


Powerful and versatile 
data-driven charting andpictographs 

Great looking charts & 
pictographs: quickly and easily! 
True 3D charting; with powerful 
manipulation options 
Wide range of chart types; from 
bar to 3D to pictographs 
Powerful data management: 
DDE links or import from 
popular packages 


COREL 

PHOTO-PAINT 


bitmap creation 

Powerful tools; create 
stunning bitmapped pictures 
Automatic retouching filters: 
edit scanned or Kodak" Photo 
CD pictures 

Color control: work in black & 
white and 24 bit color 
Easy to use and versatile 




COREL SHOW 

The easiest way to 
create a presentation 

Powerful document integration: 
bring all your OLE information 
together 

Easy slide show creation; play 
animated flicks too! 


CorelMOSAIC, CorelTRACE, bonus CD-ROM! 


Comparison 


CorelDRAW does it all! 

In the information-packed 
’90s. good graphics are 
more important than ever to 
get your message across 
quickly and effectively. And 
now it’s easier than ever to 
use graphics —with 
CorelDRAW 3.0! Every¬ 
thing you need is in one 
value-packed box. There is 
no longer any need to buy 
separate illustration, 
charting, painting, and 
presentation packages now 
that CorelDRAW 3.0 does it 
all with unmatched power 
and ease of use! 

And, as an unprecedented; 
bonus, Corel has Included a 
CD-ROM with over 12,000 
clipart images and over 250 
fonts! You’ll get fingertip 
convenience for software that 
would otherwise occupy over 
500 floppy disks and cost 
thousands of dollars. It’s 
Incredible value for the price 
— and Corel has made it easy 
for you to experience the 
exciting power and effective¬ 
ness of super graphics. That’s 
why we put Itali in one box! 















PC GRAPHICS! 


Windows 3.1 Compatible! 





comJ^Ahif/ 


cmELP^tn// 


1-800-836-DRAW 







FAX: (613) 761-9176 CDN TEL: (613) 728-8200 

Available in 5.25 and 3.5 versions (both include bonus CD-ROM]. Contort your local deoler for upgrade details. 
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to make them expensive and bulky. 

The announcement by Big Blue and the 
nine carriers addresses these problems by 
defining a protocol for packetizing data 
over cellular services, which could lead to 
a new generation of smaller and less ex¬ 
pensive cellular modems, as well as im¬ 
proved service for customers. By agree¬ 
ing to a common standard, the highly 
competitive carriers will also let users more 
easily “roam” among different cellular sys¬ 
tems, maintaining communication. 

According to the companies, as much 
as 40 percent of existing cellular band¬ 
width is now unused and held in reserve 
for anticipated future needs. When imple¬ 
mented, the new scheme will use this ex¬ 
cess capacity: Special frequency-agile con¬ 
trollers at regional cells will locate an 
unused frequency and send or receive hun¬ 
dreds of data packets per second. When 
the frequency is needed for a voice call, 
the conlrolier will hop to another channel 
instantly, the companies say. This scheme 
reportedly works with no loss of data pack¬ 
ets or interference with voice traffic. 

IBM may have won the manufacturing 
end of the deal due to its work on the IBM 
Information Network, which gave it ex¬ 
pertise in X.25 packet-switching. IBM's 
contribution, called CclIiiPlan 11, entails 
putting together the prototype eomponcnis 
needed for carriers to upgrade their cells to 
handle daia-packei assembly and dis¬ 
assembly. 

One part of the plan that remains unde¬ 
termined is pricing. Cellular callers are 
billed by the connection-minute, but an E- 
mail transmission at 19,200 bps could take 
only a few seconds. The carriers involved 
say that packet-switching technology will 
let them bill in shorter increments of time 
appropriate to customer needs. 

A potential obstacle to the plan is trans- 


V adem (San Jose, CA), a small com¬ 
puter chip-set designer, has introduced 
a single-chip, palmtop 'TC-on-a chip" de¬ 
sign that computer manufacturers can use 
to quickly bring small, inexpensive palm¬ 
tops to market. 

Vadem says the VG-230 Sub-Notebook 
Engine is the first single-chip PC platform 
for portable computers that supports the 
latest industry standard for memory cards 
and miniature peripherals. The VG-230 
Sub-Notebook Engine will let computer 
OEMs rapidly deveiop the oew class of 
personal digital appliances for the con¬ 
sumer-electronics industry. 


mitting faxes and E-mail through heavy- 
use areas where idle voice channels are 
few and far between. The companies form¬ 
ing CelluPlan II .say that they will cross 
that bridge when they get to it. 

The plan to use cellular networks for 
packet data repre.sents a challenge to two 
existing wide-area wireless communica¬ 
tions services, Ardis (a joint venture of Mo¬ 
torola and IBM) and RAM Mobile Data. 
Both companies now offer mobile com¬ 
munication across data-only packet-radio 
networks: the services aren't especially fast, 
but until now, they have offered higher re¬ 
liability and lower cost than those of cel¬ 
lular modems. When asked to comment on 
the cooperative cellular announcement, an 
Ardis spokesperson said that it will make 
people more aware of the value of pack- 
etized data communications. This may be 
true, but it will also pemiiL users to choose 
a single carrier for both voice and data, 
rather than two separate companies. 

Jack Blumenstcin, presideni of Ardis, 
says that CelluPlan 11 uses a coding system 
that consumes about half its effective 
throughput, reducing its transmission rale 
to an effective 9A00-bps transmission. 
Ardis will offer about 14,000-bps elf ac¬ 
tive ihroLighpiit on its protocol when the 
company begins installing its 19,200-bps 
network this summer, with the first instal¬ 
lations scheduled for Washington, D.C. 
“It could be years before there is a robust 
offering nut there.'’ he said of CelluPlan 
II. *'BLit I see us [Ardis] interconnecting 
to a number of networks, including Cellu- 
Plau II. if and when it emerges." 

If the CelluPlan 11 technology is em¬ 
braced by the general public, the cellular 
carriers could gain a substantial role in the 
brave new world of personal digital elec¬ 
tronics. 

—Ed Porratore 

Add Memory 

VadenTs chip design incorporates an 
8086-compatible 16-MHz NEC V30HL 
microprocessor into a single-chip device 
that holds all the core logic required to 
build a battery-powered, IBM-compatible 
hand-held computer. 

In a half-dollar-size package, the VG- 
230 Sub-Notebook Engine contains the 
V30HL proce.ssor integrated with an LCD 
controller, which supports the CGA as 
well as 400-line AT&T text and graph¬ 
ics standards, an internal keyboard scan¬ 
ner, and a built-in power management 
unit. ■ 

—Patrick Waurzyniak 


NANOBYTES 


In a further sign of consolidation 
within the PC database market, 
software giant CA {Computer As¬ 
sociates) will acquire Nantucket, 
one of the leading developers of 
dBase-compatible databases. CA 
says development will continue on 
Nantucket's Windows version of 
Clipper, which is code-named 
''Aspen." With Microsoft’s acqui¬ 
sition of Fox Software, the move 
leaves WordTech as the only 
major dBase-compatible develop¬ 
er still independent. □ 

Lotus Dcvelopmcni officials con¬ 
tinue to insist that its strategy re¬ 
garding databases is one of con¬ 
nectivity, not acquisi lions. Jim 
Manzi, Lotus’s chairman, presi¬ 
dent, and CEO, recently told ana¬ 
lysts that the company's research 
indicates that 
the lowest 
growth poten¬ 
tial for PCs is 
in the relational 
database mar¬ 
ket. Manzi also 
told BYTE that 
while rival Mi¬ 
crosoft seemed 
determined to 
get a database 
product one way or another, Lo¬ 
tus's strategy is one of connectivi¬ 
ty when it comes to the RDBMS 
(relational database management 
system) market. Stay tuned.... □ 

Ad Lib, the Quebec-based devel¬ 
oper of multimedia audio cards, is 
restructuring under receivership. 
At press time, it was unclear if die 
company would release its Gold 
1000 Stereo Sound Adapter (see 
'The Sound of Gold," May 
BYTE, page 58), □ 

After announcing its NB-SL/25C 
color notebook. Epson has dis¬ 
continued it due to quality issues 
associated with its new metal- 
insulator-metal LCD screen (see 
Microbytes, December 1991 
BYTE, page 42). The company 
says it will still offer the mono¬ 
chrome version. ■ 


Palmtop-on-a>Chip: Just 
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Let’s face it, 
the way of the 
future will be 
applications 
that take ad- 
vantage of 32- 
bit processing 
speed and 
PC Magazine memoiyopti- 
MmwruiMm jiu^ation. 

The new re¬ 


1991 

PRODUCTIVITY 

Award 

Computer 

Language 

The Best 
Of 1991 


AWARD OF 
DISTINCTION 

BYTE 

Jammy 1989 

Excellence 

AWARD 

PC Tech 
Journal 
June 1988 

A few more 
reasons why 
youshovM 
stmt 32-bU 
programming 
vMhZortech 
C++, today. 


lease of OS/2 
2.0 and the im 
pending Microsoft 
Windows NT are 
perfect examples. 

So, why wait? 
Zortech C+-f” lets 
you develop full flat 
model 32-bit under 
DOS right now. While 
others would have you 
wait for their 32-bit 
C++ compilers to ship 
“some time this year.” 


bit-bit-bit-bit-bit 
bit-bit-bb>-bit-bit 
bb>-bit-bit-bit-bit 
bit-bit-bit-bit-bit 
bit-bit-bi^bit-bit 
bit-bit-bit-bit-bit 
bit-bit - 


In PC WEEK Labs’tests, it 
disUimuished Uself with a Mgh 
degree of versaMlUy, error-Jme 
operaMon and efficient 
code genmUim." 

PC WEEK. OCTOBER 14,1991 

support for leading third party 
utilities, libraries, and other 
tools, means your solution 
options are completely open. 
And will stay that way. 


R’s aU in fftem 


Tomorrow’s confer, today. 

Under 32-bit, the 64K and 640K 
barriers are gone. You’ll also get 


Special Sm art. Start Offer 


simpler memoiy management, 
access to 16 MB of memoiy, and 
programs that run incredibly fast. 

Only Zortech C++ from 
Symantec delivers all that today. 

Zortech is the leader in ship¬ 
ping 32-bit C++ technology. Our 
commitment to cross-platform 
support means there’s no need 
for re-training, re-evaluation of 
tools, or additional costs for new 
product, when you move among 
platforms. 

And our commitment to the 
evolving ANSI standard and 


Eveiythingyou need to start writ- 
ting C++ code for Windows, DOS, 
and OS/21.x comes in one box, in¬ 
cluding editor, compiler, global 
optimizer, debugger, linker, and 
libraries. There’s nothing else to buy. 

So visit your dealer right now to 
get the only 32-bit C++ compiler you 
can buy today. Or call 1 - 800 - 554 - 
4403 for an instant FAX Data Sheet 
(enter 830). 


MiKie+ 


Start your 32-bit future with Zortech C-i-j- todayj get our comprehensive C-h+ 
video training course (a *249 value) for a special price. The course consists of 32 
lessons on six video cassettes, tutorial disk, and 221’page workbook. Suggested 
retail for Zortech C-i-i- alone is *699^ Buy Zortech C-t-+ before 7/31/92, and get 
both for just *449.** Call 1-800-228-4122, ext 809-DR for details. 



©1992 Symanlec Corporation. *E*rice good in U.B. and Canada only - quoted in US dotlars. **Otfer valid in U.S. and Canada oniy. 
International phone; Canada, ]-8tKl-46£h2266^ Europe, BJ-71-358] 11^ Australia, 2-879^77; others, 1-403-252-8576. All trademarks or register¬ 
ed trademarks are those of thefr respective holders. 


SYMANTEC. 
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A cumpamy ^firsts. 
Not only vku NEC the first 
to introduce the fastest- 
s^pifining CD-ROM readers, 
we also introduced the 
first monitor color 
control system ond 
the first active- 
matrix color 
notebodi. 



Call I-SOO-NEC4NFO. fin Cana^tfl; t-ajOO-i43441S.) Or via fas, csU NEC FaslFactsT'^ l‘SaO-3e6-C476. Request 33766 for CD-ROM. 
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The fastest- 
spinning 
readers ever. The InterSect™ 
CDR-74 and 84, only from NEC. 

Now they not only have the 
ability to access large amounts of 
information quicker and easier 


while maintaining the standard 
150 kb/sec rate for audio tracks. 

In other words, NEC’s 
Intersect™ CDR-74 and 84 
with Multispin™ are the speed 
champions of CD-ROM. 

What’s more, our CI>-ROM 


Looks like someone just discovered 
CD-ROM with MultiSpin: 


than ever before, but they provide 
you with endless Multimedia 
possibilities as well. 

In fact, our MultiSpin tech¬ 
nology can transfer data at a 
rate of 300 kb/sec. That’s dou¬ 
ble the speed of any other 
CD-ROM reader. And, our read¬ 
ers can play back video with 
no pauses or lapses in motion. 

But what happens to audio? 
Do human voices sound more 
like beings from another planet? 
Does music sound like a record 
being played at the wrong 
speed? Absolutely not. The 
amazing thing about MultiSpin 
technology is its ability to trans^ 
fer data at twice the speed, 


readers cover a range of price 
and performance needs. Choose 
from our external CDR-74 or 
internal CDR-84, with double 
dust doors and socketed firm¬ 
ware features. Or, if portability 
interests you, choose our CDR- 
37. All meet MFC Marketing 
Council guidelines for Multime¬ 
dia computing and are fully 
QuickTime™ compatible. 

So next time you hear the words 
CD-ROM, think MultiSpin™ 

And remember: it’s hot, it’s fast, 
it’s only from NEC. An d 
you don’t want 
to be the last 
on your 
block to get one. 



Because ^ is the way you want to go. 
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NEWS 


FIRST IMPRESSIONS 


Battle of the Super 
Spreadsheets 


design approach for all its new programs* 
The result? Two programs that, while 
different on the surface, share many fea¬ 
tures. In fact Just about any tiling you can 
do with one of these programs, you can 
do with the other, lx may not be as easy, but 
you can usually do it. Both programs make 
trade-offs between the vast number of fea¬ 
tures available and making those features 
easy for you to understand and use. 


KENNETH M. SHELDON 


Quattro Pro for 


Hot on the heels of Microsoft’s recent an¬ 
nouncement of Excel 4,0 for Windows, Bor¬ 
land has released the first Windows version of 
its Quattro Pro spreadsheet. Both programs aim 
to provide new, more powerful features, while 
making tliose features easier to use—no small 
task, given the sheer number of features these 
programs provide. After evaluating the ship- 

- ping version of Excel and a prerelease copy of 

Quattro Pro for Windows, I Ibund that each suc¬ 
ceeds in some areas and falls short in others. 

For the past year, Microsoft has been investing much Lime and effort in its Us¬ 
ability Lab, watching novice users wrestle with programs and making changes 
based on what it sees. Meanwhile, Borland has been emphasizing an object-oriented 


Windows takes on 
Excel 4.0 for the title 
of king of the Windows 
spreadsheet mountain 



Screen 1: In Quatlro Pro for Windows, spreadsheeis are organized into Notebooks, 
with labeled tabs that let you easily manipukiie and consolidate your data. This 
example shows Quattro Pro's Speed Bar, a user-defined Power Button, and 
fi} mat ting that done using the Speed Bar. 


Step Up to the Bar 

Both Quattro Pro for Windows and Excel 
4.0 have a push-button menu bar along the 
top that lets you perform routine tasks (e.g*, 
culling and pasting and summing). Quatlro 
Pro’s SpeedBar (see screen I) and Excel’s 
Toolbar (see screen 2) are remarkably sim¬ 
ilar, although each has some buttons the 
other lacks. 

The bar changes depending on what task 
youTe performing. Both programs let you 
move and resize these bars, and Excel 
automatically rearranges the buttons when 
you do. (Borland says Quattro Pro will 
have this feature by the time it’s released.) 
Also, if you drag a Toolbar to the top, bot¬ 
tom, or side of the screen, Excel snap.s it 
neatly into place there. 

You can create new Toolbars and Speed- 
Bars. That process is much easier in Excel 
4.0 than in Quatlro Pro, and there’s an¬ 
other major advantage: Excel lets you 
change the standard Toolbars. (Borland 
says Ihal the .shipping version of Quattro 
Pro will also provide this feature.) You 
don’t like the choice of buttons or their ar¬ 
rangement? Excel lets you remove but¬ 
tons that you don’t use, add buttons from 
other toolbars, rearrange buttons, or create 
your own tools. For example, Quattro Pro’.s 
SpeedBar provides a handy Best Fit button 
that automatically changes the width of a 
column to fit the longest entry in it. Ex¬ 
cel doesn’t have such a button, but I was 
able to quickly create one and add it to the 
standard Toolbar in a matter of minutes. 

The Quattro Pro SpeedBar also featuiies 
a Power Button tool. If you click on it, 
you can add buttons directly to your spread¬ 
sheet, which you can then use to run 
macros automatically. Excel has a Button 
tool that does the same thing, but it’s hid¬ 
den away on a Utility toolbar. Again, 
though, you can easily add this tool to the 
standard Toolbar if you like. 

Such a Drag 

Another feature shared by these programs 
is the ability to drag and drop spreadsheet 
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cells. You select an area with the mouse 
and dmg it to a new location {or hold down 
the Control key to copy it). This is a useful 
feature, but each program has its quirks. 
Quattro Pro doesn't let you drag and drop 
single cells; Excel makes you point to the 
highlighted edge of the selected block, 
which takes a little practice. (That may 
be a feature, though; several times while 
using Quattro Pro, I inadvertently moved 
a block that I had previously selected) 

Beyond that, Excel has a few features 
for entering and manipulating cells that 
Quattro Pro doesn’t. The most interesting 
of these is AutoFill, which lets you type the 
first entry in a series and drag the edge of 
the cell to select more cells; Excel will au¬ 
tomatically fill in those cells with the ap¬ 
propriate data. 

For example, if you type January, Ex¬ 
cel will enter February, March, and so 
on. Enter 1 in a cell and 3 in the next, and 
Excel will automatically fill in the re¬ 
mainder of the selected block with a se¬ 
ries of odd numbers. You can do the same 
thing with Quattro Pro, but if s not as 
automatic; you have to use menus, which 
isn’t nearly as easy or as much fun. 

Excefs AutoSelect feature lets you au¬ 
tomatically select all the active cells in a 
row or column. Then there’s AuioFormat, 
a standard Toolbar button that automati¬ 
cally applies one of several predefined for¬ 
mats to the current block of data. Either 
program will let you do all this using pull¬ 
down menus and dialog boxes, but only 
Excel automates the procedures, which 
makes them especially easy for novices. 

3-D: The Next Generation 

For all Excel’s features, there’s one place 
where Quattro Pro for Windows shines: 
its organization of multiple spreadsheets. 
Quattro Pro lets you group related spread¬ 
sheets into Notebooks, with tabs for each 
spreadsheet. You can label the tabs and 
use them to flip through or rearrange the 
spreadsheets. More important, you can 
consolidate the contents of spreadsheets 
merely by clicking and dragging across 
tabs. 

Excel has a similar, though less intu¬ 
itive, feature called Workbooks. Each 
Workbook contains a Contents page from 
which you can access the bound work¬ 
sheets, or you can click on icons to cycle 
through them. The Notebook feature is so 
simple and natural that you wonder why 
somebody didn’t think of it before. 

Quattro Pro’s other strength is its Menus 



m BIc kdil Fcimula Formal Q^to Qptions Macro Window Ijelp 




The Bfitter's Box 

A Div(sioi> of GHS Enterprises 


Bas^ktdi Ciwds 1949 


Bowman 


Note fig ur es do not indude remms 


600X2 XLV/IBASEBALL.XLS 


Screen 2: The Excel 4.0 Toolbar features, among other tools, an AutoFormat button 
that formatted this worLdieet automatically, using a predefined format called 
''colorful 2. The AutoFill feature created the litles in the month column. Note the 
custom Toolbar that I designed, which cemtains tools that 1 found myself using often. 


on Demand feature: Point to any object 
on the screen, click the right mouse button, 
and up pops a menu with selections per¬ 
tinent to that object—much easier than 
traversing layers and layers of pull-down 
menus to perform a task, {You can still 
use the pull-down menus if you prefer.) 
Excel provides a similar right-button fea¬ 
ture, but it’s just not as elegant as Quat¬ 
tro Pro’s. 

Also, each of Quattro Pro’s Menus on 
Demand features a help button, so you can 
get context-sensitive help at any time. Ex¬ 
cel provides a special help button on its 
Toolbar; click on it, click on a command or 
screen object, and youTl get help. 

Of course, the best help utility is no sub¬ 
stitute for a friendly interface. To this end. 
Excel provides a few Wizard tools that 
walk you through common tasks. Click on 
the ChartWizard button, and Excel will 
help you create a chart, step by step. While 
Quattro Pro’s SpeedBar has a Graph but¬ 
ton that will create a quick column graph 
for you, it isn’t immediately obvious how 
to change that graph. 

Manipulating graphs provides another 
example of Excel’s intuitive interface: It 
lets you rotate three-dimensional graphs 


just by clicking on and dragging them. 
This is especially useful if you discover 
that one series of elements is hiding the 
elements behind it. This is a much more di¬ 
rect way to rotate a graph than Quattro 
Pro's, which makes you go through a pop¬ 
up menu, enter viewing angles, and so 
forth. 

Entering Analysis 

Once you have your data entered, both 
programs provide a number of tools to let 
you analyze it. Quattro Pro offers frequen¬ 
cy distributions, regression analysis, matrix 
operations, and other functions. ExceTs 
Analysis Tooipak provides a number of 
specialized functions that will appeal to 
engineers: histograms, Fourier analysis, 
and so on. Both programs let you perform 
advanced “what-if ” analyses with multiple 
variables. Each also provides tools that let 
you examine database information in a va¬ 
riety of ways. 

To make this last task simpler. Excel 
provides ReportWizard, which guides you 
through the process of cross-tabulating 
data. Boih programs lei you perform 
queries to external databases, and both 
support DDE links to other applications; 
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Excel also supports OLE (Object Linking 
and Embedding) links, T wa,s able to link a 
portion of a Quattro Pro Notebook to an 
Excel Workbook, but Ou^^ttro Pro wouldn't 


Qualtro Pro for Windows 

$495 

System requ h emetm: 

Windows 34) or higher, 4 MB of RAM, 
and a hard drive w ith 10 MB of free 
space: a mouse is recommended. 

Borland Imernalional. Inc. 

RO, Box 660001 
1800 Green Hilts Rd. 

Scotis Valley, CA 95066 
(408) 438-8400 
fax: (408)4384)839 
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let me do the same thing in reverse. Note, 
however, that I was using beta software; 
this problem will probably be solved by 
the time Quattro Pro is shipped. 


Excel 4.0 for Windows 
S495 

System requ irements: 

Windows 3,0 or higher, 2 MB of RAM, 
and a hard drive with 8 MB of free 
space; a mou.se is recommended. 

Microsoft Corp. 

I Micro-soft Way 

Redmond, WA 98052 

(800) 426^9400 

(206) 882-8080 

fax: (206) 936-7329 
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Two Super Spreadsheets 
When Supemian was created, he couldnH 
fly. Soon a challenger superhero appeared: 
Captain Marvel, who could fly. Superman 
suddenly learned how to fly, and a legal 
dispute led Captain Marvel into early re¬ 
tirement. Today, no one remembers when 
Supennan couldn't fly. 

Comparing Excel 4.0 and Quattro Pro 
for Windows is a bit like deciding whether 
Superman or Captain Marvel is more pow¬ 
erful These are both extremely powerful 
programs, and neither one is through 
adding features. Excel is still the Super¬ 
man of spreadsheets, but Quattro Pro's 
features—especially its Notebook melliod 
of organizing and connecting multiple 
spreadsheets—make it a worthy challeng¬ 
er, one that will undoubtedly become more 
powerful in future releases. ■ 


Kenneth M. Sheldon is a consulting edi- 
torfor BYTE. He can he reached on B!X as 
"ksheldon ." 
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I DATA COMPRESSION LIBRARIES^'^ HI ■■ 

PKWARE's® Data Compression Libraries^^^ allow software developers to add data compression 
technology to software applications. The application program controls all the input and output 
of data allowing data to be compressed or extracted to or from any device or area of memory. 

• All Purpose Data Compression Algorithm Compresses Ascii or Binary Data Quickly with 
similar compression achieved by the popular PKziP software, however the format used by 
the compression routine is completely generic and not specific to the PKZIP file format. 

• Application Controlled I/O and memory allocation for extreme flexibility, 

• Adjustable Dictionary Size allows software to be fine tuned for Maximum Size or Speed. 

• Approximately 35K memoiy needed for Compression, 12K memory needed for Extraction. 

• Compatible with most popular Languages: C, C+ +, Pascal, Assembly, Basic, Clipper, Etc, 

• Works with any 80x86 family CPLf in real or protected mode. $295,00 

• No runtime royalties. 

RUNNING OUT OF EXPENSIVE DISK SPACE? IH 


PKiiP can help! PKiiP compresses your files to free up disk space and reduce modem 
transfer time. You can compress a single Pile or entire directoiy structures with a single 
command. Compressed Hies can be quickly returned to their normal size with PKuniip. 

Software developers can reduce the number of diskettes needed to distribute their product by 
using RKziP. Call for Distribution License information. 

The included PKiip utility lets you store 
compressed files as a single self-extracting 
.EXE files that automatically uncompresses 
when run. Only $47.00 


9025 ISI. Deerwood Dr. 
Brown Deer, Wl 53223 
(414) 354-8699 
Fax (414) 354-8559 

BY792 





THE DATA COMPRESSION EXP£J|T 
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AeerPow 486SX is 
(iesi«ue(l la protect 
your iuve^tieent and 
upgrade jiatli. Xo 
more obsolescence. 


le Only 486SX with Vacancy 
for Mnlbiile Unarade Choices. 

1 1 U 


Miple Choices 

The AcerPower 4S6SX is desiped to 
protect your investment, allowing 
you to upgrade your CPU easily -- at 
the lowest cost possible - to a 
i4«6T)r25,33,Moreven 
hhllfli*. 


Triple the Power 

Other PCs let you double your CPU 
clockspeed. But that's all. With 
the unique Acer CPU upgrade 
technology, you can triple your 
processing power. 

The Lowest Cost 

There is a lot of talk about 
npgrades...but the facts are that the 
AcerPower 4S6SX allows the lowest 
cost CPI upgrade for the market. 


The Easiest Upgrade 

Aud upgrading is simple. Just 
remove the cover, soap in the chip, 
replace the cover and turn on the 
power. Your 4S6SX automaticahy 
detects the more powerful CPU. 
Acer. Giving you the power you 
need tomorrow, today. For more 
information and your &ee 
iqpgrade brocluire, 

^^ProteclM Your Comniter 


Acer is the first -- and only -- 
company to provide this flexible 
upgrade technology. 


imSEE-ACEE 

US aid CANADA 


Atcr iWirica Coqiiratioi 
2641 Onbd PatLwif 
Saiiow,CA !tS124 


kr nd ike Xaiia Tkkjyi[lip,iii]idDX>r oiiiirki^bd GifinM. 


tnvesluMit: A Buyer's Guide 
to UpHsW’, callus today 
at 1 WSE&ACER! 

AceR 
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Married 


The traditional modem is a 
dying breed. And in its place comes 
a new generation of products. 

Introducing the Intel family of 
faxmodems—a combination of our 
award-winning modem technology 
and SatisFAXtion®Board that brings 


you a no-compromise mo¬ 
dem and fax in one. All for 
about the price of a data 
modem alone. 



Our top-of-the-line 
SatisFAXtion® Modem/400 
is 50 percent faster than a tradidonal 


9600bps modem. Building 
on the modem named 
Editor’s Choice by PC 
Magazine —our 14.4EX— 
the Model 400 faxmodem 
offers V.32bis compatibility 
and V.42bis data compression as 


©1992 Intel Corptn-ation. SatisEAXtion is a regtslered trademaii of Intel Corporation, For information faxed directly to you, 
call 1-300-525-3019 itnd ask for document 9990. For mtemaEiorLal im^uines, call 1-503-629-7354. In Europe. +44-793-431155, 




























With children. 


well as unequalled fax capabilities, 
No ordinary modem comes close. 

Three other children round 
out Intel’s faxmodem family. The 
Model 400e is the powerful exter¬ 
nal brother to the Model 400. The 
Model 200 offers exceptional fax 


capabilities with less modem speed. 
And the Model 100 is an excellent 
value for first-time buyers. 

So don’t settle for just a modem. 
For the ultimate performance, fea¬ 
tures and compatibility only Intel can 
give you, tie the faxmodem knot now. 


Experience our no-obligation, 14-day 
test drive program. For the name 
of the Intel Test Chive dealer nearest 
you, call 1-800-538-3373, ext. 63. 

inl^. 
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First of the 
Red-Hot R4000s 

BEN SMITH 


I looked at* Despite all this power and the 
fact that Vm running Unix, this is a com¬ 
fortable world. SGFs System V release 
3*0 Unix (Irix) now uses a GUI based on X 
Window System and Motif that makes 
other GUIs (with the exception of Hewlett- 
Packard's VUE) look like cold fish. There 
is still much of the look of the old News- 
based Irix user interface, but this is trim 
and fast. Also, it doesn't require you to 
write in Display PostScript to make mod¬ 
ifications to your menus. 


Silicon Graphics* 
Crimson lights the 
flame for the R4000 
processor from Mips 


The Iris Crimson is more than a color change for 
midrange Unix-based graphics workstations 
from SGI (Silicon Graphics, Inc.). I got an ear¬ 
ly look at the Crimson, which is the first system 
with the new 64-blt R4000SC RISC processor 
from Mips Computer Systems. The Crimson 
also sports the highly configurable graphics en¬ 
gine, Elan. Even though the basic machine costs 
three times more than an Intel-based workstation, it has eight times the perfor¬ 
mance. But most important, the R4000-based Crimson is the first of a new gener¬ 
ation of SGI computers. 

There is a world of difference between Unix-based and PC-based workstations. 
The most notable difference is in computational capabilities. Even though both 
categories may be single-seat computing craft, Unix machines feel like jet fighters, 
and PCs feel like small (and safe) single-engine private aircraft* The Iris Crimson 
is the F-15, scorchingly fast and highly sophisticated. When it's configured with¬ 
out any graphics processors, you can use it as a workhorse file and compute serv¬ 
er, but would you want to strip out an F-15 so that you could use it to haul cattle? 

Running a Crimson with the Elan board gives me the feeling that Fm three- 
dimen.sional graphics combat ready. I feel invincible with the CrimsonA^GXT that 



The Iris Crimson introduces the R4000 processorfrom Mips Computer Systems and 
Silicon Graphics* Elan graphics card. 


Processing Power 

SGI is the first computer manufacturer to 
actually get an R40C)0-based computer out 
the door* As a result of the merger of Mips 
and SGI, it may also be the only one that 
succeeds with this significantly different 
RISC processor. Now the company con¬ 
trols its own future by controlling the de¬ 
sign of its CPUs. 

The R4000 is significantly different 
from the R3000 (the CPU in the rest of 
SGFs workstations) because it is a full 64- 
bit processor and uses superpipelinings— 
an internal clock cycle that is twice as fast 
as what the rest of the circuitry sees* On the 
Crimson, the CPU appears to the bus as a 
50-MHz (the external clock speed) chip, 
but internally it's cranking at 100 MHz. 
Superpipelining allows faster CPU pro¬ 
cessing while maintaining a clock speed 
that memory and other devices can easily 
live with* Because the R4000 will run the 
32-bit R3000 binaries without modifica¬ 
tion, a performance gain is achieved even 
without recompiling. 

The R4000 can be viewed as having 
three major logical units integrated on the 
same chip: the integer execution unit, the 
FPU, and the MMU {memory manage¬ 
ment unit). To produce even more pro¬ 
cessing throughput, the Iris Crimson uses 
the SC model of the R4000 processor, 
which means that it supports secondary 
data caching. There are 8 KB of instruc¬ 
tion-cache memory and 8 KB of data- 
cache memory integrated on the R4fl00. 
The Crimson has I MB of secondary- 
cache memory (external from the CPU 
chip), which communicates with the 
R4000 over a 128-bit-wide interface* (The 
R4000SC chip has 447 pins.) Both the 
primary and secondary caches are write¬ 
back* This all means that the super¬ 
pipelining is more likely to work at its full 
capacity* 

It's likely that the R4000 processor will 
soon be the core of all computers from 


4# B Y T E * JULY 1992 




















NEWS 


FIRST IMPRESSIONS 


SGI. Because R3000 code will run on the 
R4000 without modification and with 
some significant improvement in perfor¬ 
mance, this is an easy upgrade. The real 
performance gains for programs that use 
large data sets will be realized as the ap- 
plications and operating system use the 
full 64-bit characteristics of the R4000. 

More Than Just the CPU 

SGI manages to wring more peribimance 
from Mips processors than anyone else 
because of the work the company put into 
taking full advantage of every aspect of 
the CPU. The Crimson design has man¬ 
aged to maintain high performance while 
keeping manufacturing costs low as a re¬ 
sult of SGTs proprietary ASIC (applica¬ 
tion-specific IC) designs: an R4000SC- 
to~Crimson bus interface ASIC, an 
R4(XK)SC-to-memory interface ASIC, a 
Crimson bus-to-memory mterface ASIC, 
and four DRAM-control ASICs. 

The Iris Crimson is enclosed in the same 
chassis and backplane as the Iris Power 
series (26 by 21 by 29 inches), in great 
contrast to the little Iris Indigo. On the out¬ 
side, the most obvious attribute is the deep- 
crimson case. On the inside are four VME- 
bus slots. 

Tlie memory configurations start at 16 
MB and can go up to 256 MB of RAM, 
and from 780 MB to 3.6 GB (gigabytes) of 
RAM on an internal disk. (For really large 
data sets, you can use external enclosures 
to expand to up to 48 GB of disk space— 
which is one of the advantages of a 64-bit 
system.) 

The unit has four RS-232 ports (ex¬ 
pandable to six). There is a thick- or thin- 
wire Ethernet interface (expandable to 
three): options include Token Ring, HPPI 
(High Performance Peripheral Interface), 
and FDDT (Fiber Distributed Data Inter¬ 
face). Two SCSI channels are standard (up 
to eight, optionally), with up to four drives 
per channel. You can also add up to four 
IPI2 channels (with up to eight drives per 
channel), a standard TEEE-488 parallel 
port, and a Centronics parallel port. 

rd want the optional CD-ROM drive 
to install additional software and system 
updates, as well as the 8-mm DAT (digital 
audiotape) for backups. You can configure 
the Crimson as a stand-alone workstation 
or as a server. There is no question that it 
will replace the Personal Iris (with a Mips 
R3000 processor) series. It is priced in the 
same range but offers more options and a 
greater range of configurations. 


Elan Graphics Board 

You can configure the Crimson without a 
graphics coprocessor (3-D graphics is done 
in software) or, for the very highest per¬ 
formance, with the high-end VGXT graph¬ 
ics system. Without a graphics board, the 
Crimson/Server makes a good file server at 
a base price of $27,900. 

Tlie Crimson/Entiy ($29,900) will give 
you an impressive 375,000 3-D vectors 
per second, 80,000 3-D polygons (flat- 
shaded, unlit triangles) per second, 8-bit 
color, and z-buffering in software. (For 
comparison, the $28,000 Turbo Graphics 
Persona] Iris/35 yields only 219,(XK) 3-D 
vectors per second, but it does give 52,(XX) 
3-D polygons per second.) 

SGI is now shipping its important new 
graphics processor, the Elan, for every¬ 
thing from the Indigo up through the Crim¬ 
son. Although it^s not cheap ($15,000 to 
$22,000), the Elan board provides tremen¬ 
dous 3-D graphics power, with 24-bit col¬ 
or and 2 -byffering, four-stencil bit planes, 
four overlay and four window-clipping ID 
planes, 1 million vectors per second, and 
370,000 3-D polygons per second. 

Nearly every important 3-D effect (ex¬ 
cept ray tracing and radiosity) is done in 
hardware on the Elan board. At the low 
end, the board maintains all pixel loca¬ 
tions as fractions even though they must be 
resolved to integers when being displayed. 
This feature, subpixel posilio?imgt prevents 
jitter during real-time animation and sup¬ 
ports the hardware antialia.sing for lines 
and points in motion. The board’s weight¬ 
ed blending is useful for antialiasing and 
also for creating a depth-of-field effect, 
motion blur, soft shadows, fog, and haze. 

The Elan graphics engine generates 
lighting effects for eight local light sources 
and will generate Phong lighting effects 
(i.e., highlights) while smoothing polygon 
descriptions of smooth surfaces. For ei¬ 
ther side of a surface, I was able to de¬ 
scribe its light emissivity (i.e., glow) and its 
ambient, diffuse, or specular reflectivity 
(i.e., shininess), as well as its transparency. 

In addition, the hardware will apply tex¬ 
ture maps to any surface, 1 could tell it to 
apply the texture so that it stayed “stuck” 
to the surface as the object moved or so 
that the texture stayed fixed to my viewing 
position to let surfaces move through it— 
an effect similar to someone dancing in 
the image light beam of a slide projector. 
I could also specify that this texture be ap¬ 
plied to an invisible sphere surrounding 
the center of my view of an object. What I 


saw were the reflections of the texture on 
the surfaces of my objects—a sort of poor 
man's ray tracing, but in real lime. 

The Evaluation Unit 

The Crimson/VGXT that 1 evaluated has 
128 MB of RAM and 780 MB of disk 
space. The price lag is $110,900, This is 
the most powerful and expensive system 
that BYTE has ever evaluated. 

The VGXT graphics system provides 
48-bit color with 24-bit z-buffering, 1 mil¬ 
lion vectors per second, and 180,0(X} poly¬ 
gons per second. This is the very high end 
and represents $72,000 of the total price. 
(This is the price of real-time photo¬ 
realistic 3-D graphics.) When you watch 
smooth-surfaced buildings tmd aircraft and 
solid, texture-mapped mountains roll by 
in a real-time simulation of flying an F- 
15, you can truly appreciate this graphics 
hardware. You can walk through an ar¬ 
chitectural rendering or dive into tlie struc- 
Lore of a brain that is being rendered from 
MRI or CAT-scan data^—aU in smooth real 
time. 

But even without all the fancy and ex¬ 
pensive graphics, the Crimson shows some 
astonishing results. The Iris Crimson ran 
BYTE’s Unix benchmarks with the high¬ 
est indexes of any machine we have tested. 
It had a Double-Precision Floating-Point 
index of 8.6 and a Dhrystone 2 index of 
4.7—that’s 104,327 dhrystones per sec¬ 
ond. The overall average of the six BYTE 
indexes is 6.3 limes that of a Sun Spare- 
station rPC, the baseline machine. These 
results are higher than those for the HP/ 
Apollo 720 (which has an average index of 
4.3) and almost as high as the results for 
the IBM RISC Systeni/6000 950 (an av¬ 
erage index of 8.3, which is achieved by 
very fast file I/O through massive disk 
caches). 

You donT need this kind of processing 
power for a business workstation, but you 
surely can use it when you are doing large 
and complex 3-D data analysis and visu¬ 
alization. And without the graphics-pro- 
cessing boards, the Crimson makes an ex¬ 
cellent and affordable department compute 
server or even a file server. 

It Is Important 

True, the Iris Crimson is an ideal machine 
for medical research and data visualiza¬ 
tion, molecular modeling, remote-sensing 
data analysis, finite-element analysis, and 
other computing-intensive applications. 
But it is even more important as the herald 
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of future R400()'based systems, from SGI 
and other vendors. 

For SGI, the R4000MP (the multipro¬ 
cessor version) is logically the processor 
for a new line that will outperform the 
company's Power series. In addition, as 
chip manufacturing improves, simple 
improvements to the R40(J() will greatly 
increase its already phenomenal perfor¬ 
mance; the cache sizes can increase, and 
the processor can be sped up. All this will 
be under the control of SGI by the end of 
this year. Competition .will come from the 
RISC System/6000 (IBM’s high-end ver¬ 
sion still has a four-chip set), the MP/Apol- 
lo PA-RISC, and DEC’S Alpha. SGI holds 
all three fairly closely, whereas Mips pro¬ 
cessor designs arc licensed to several IC 
manufacturers and are thus much more 
available. 

The CPU is only part of the story in the 
world of real-time 3-D graphics systems. 
SGI continues to reach out with new de¬ 
signs like the Elan board that will spread 


development costs over its entire line of 
computers. The excellent engineering and 
performance of the Iris Crimson and the lit¬ 
tle Indigo are responsible for SGFs being 
recognized for more than 3-D graphics 
workstations. The company is now carving 
out a piece of the market for general-en¬ 
gineering and office workstations. The 
merger with Mips has thus ensured SGFs 
foothold. 

My overall impression of SGFs Iris 
Crimson is that it’s a machine for very se¬ 
rious work. The Crimson is sturdy and 
very fast. As applications are developed 
for its 64-bii power, it will become known 
for being not only the first such machine 
but also one of the finest affordable 64- 
bit computers. ■ 


Befi Smith is a BYTE technical editor and 
the auihor o/UNlX Step-by-Step (H.W. 
Sams, J990). Von can contact him on BIX 
as *‘hensmith’' or on Internet at hen@ 
bytepb.byte.com^ 
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Critnsoti/Entrv 

$29,900 

Crinison/Scrver 

with 16 MB of RAM and 3.6 GB 
of RAM on internal disk, $27,900 

Criinson/VGXT 

with 128 MB of RAM and 780 

MB of disk space, $ 110,900 

Elan 

SI 5,000 to $22,000 

Silicon Graphics, Inc. 

2011 North Shoreline Blvd. 
Mountain View, CA 94043 
(415) 960-1980 
fax: (415) 961-0595 
Circle 1210 on Inquiry Card* 
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maximum memory without using risky “magic 
tricks.” The only one that works with total 
reliability under every major memory spec, includ- 



memory manager 
Microsoft chose. 


ingDPMI,VCPI and EMS. 

Which are all good reasons to make the same 
choice in memory management yourself- 
386MAX® 6 for PC compatible 386 and 486 systems, 
or BlueMAX™ 6 for aU 386 and 486 IBM PS/2s. 

See your dealer 1 QAA QQ*] OjlQC 
or call toll-free. |-OUU-OlMI4oD 




© J99i Qualitas, QuafitaiS, 7101 Wheonstn Avenue, Suite 1386, Bethesda, MD 2{^].i.AU company av4 product Jtames are Iradentarlts or reyistored 
trademarks IkeiT respective owners. System Recrements: Any 386, BSGSX, 486 or 4S6SX PC or PS/2, rain. 256K of extended memory, DOS 
3.0 or higher, nnd hnnl disk drive. C3S6MAX also supports 23fi machines frith Shadow RAM, or any ?C with EMS 4.0 hardware tfllh 256K 
memory. Feature availability and memory recovery may vary OD these ^sterns.) 
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M icrosoft* includes just one memory 
manager with their revolutionary new 
C/C++ 7.0. 

It’s the memory manager that earned 
PC Magazine Editors’ Choice for 1992, 
the BYTE Magazine Award of Merit, and 
unqualified praise from 
InfoWorld and PC Week. 

The one that intel¬ 
ligently recovers the 


The Intelligent Memory Managers 
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The Gateway 
Team Is Behind 
You All The Way 

There’s a full leam of dedicated service professionals 
standing behind your Gateway 2000 system* In fact, a 
recent PC Magazine reader survey proved Gateway the clear 
winner in service and reliability. We whizzed past all the 
contenders when PC owners were asked, '‘How likely would 
you be to buy the same brand system again?” The survey 
also rated Gateway Number-One in overall system 
reliability, and we w'ere in ihe Top Five for tech support and 
repair service. 

Whenever you call our sales number, you get a friendly, 
human voice — a helpful representative to provide you with 
information. In our customer support department, we have 
over 200 people ondine to supply free technical support for 
the life of your machine. TheyTe experienced, rigorously 
trained and tested and ever patient, friendly and helpful 
YouTI see why we say ”you’ve got a friend in the business** 
at Gateway 2f)(X). 

In our company mission statement, one of our slated 
objectives is to exceed customer expectations in quality, 
service and value. This objective is a personal challenge to 
each of us at Gateway. We know how important service is 
to you, which is why weTe constantly striving to provide the 
best in the business. 
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Gateway 2000 Adds A Bonus Payoff 


Choose Your Software Option 

With the purchase of any Gateway 2000 computer sysiein, 
you receive your choice of one application software option at no 
additional cost. We'll install your software on your hard drive, 
optimally configured for your system and Windows, and provide 
master diskettes and manuals. You may also purchase a second 
application software option, pre-installed, at extremely 
competitive prices. 

Installation and setup errors are responsible for over one-third 
of all software problems. You can eliminate that possible source 
of problems by purchasing your system from Gateway with soft¬ 
ware pre-installed, tested, and ready to run the moment your 
system arrives. Add that advantage to the hard-to-beai prices, 
and Gateway is the only logical choice for PCs and software! 


ChfHksc one of the foKowin^^ application software optmis: 

Option M-Mkrosoft Excel for Witidows" 4,0 

■ New version of this powerful spreadsheet, includes online 

help for Lotus I -2 users 

Option #l-Mkromfi Word for Windows^ 2,0 

■ Best-selling word processor for Windows. New version 2.0 
adds online help for WordPeifectiii^n 

Option i^i-Mkrosoft PowerPoint for Window 

■ Easy-In-use desktop presentations program creates high-quality 
overheads and 35mm slides 

Option M-BorlmuP Paradox 3,5 

■ The award-winning database from Borland 

Option i5-The Entrepreneur Pack 

i Includes the latest Windows versions of Microsoft 
integrating word processing, spreadsheet, and database in one 
easy-to-use program; Microsoft Puhlisherr for creating page 
layouts; Microsoft Money7 to help you write checks, set 
budgets, track expenses; PLUS an 
Entertaimeni Pack with eight games, 
including Tetris^ 


Option Il6-The Windows Programmer Pack 

■ Includes everything you need to create programs for 

Windows: Microsoft QuickC for Windows Control 

Development Kit^, Windows Help Compiler'^ and Windows 
Programmers' Online Reference™ 

Option #7-iV/i’tTosa// Project for Windows "3.0 

■ Flexible and easy project management program 


NOTE: If you would rather replace an above option with 
Microsoft Office'^, it is available for $175. This package 
includes Word for Windows, Excel and PowerPoint. 


New! Second Applications 
At Great Prices! 

The following applications are only available with the 
purchase of a system, pre-installed, or to Gateway customers. 


Central Point 
Anti-Virus 1.2 
For Windows 

Central Poini Anti-Virus 
provides the most comprehen¬ 
sive virus proiection fur both 
corporate and single-user 
environments. Easy to use and 
transparent, jt.s automatic 
operation provides mial virus 
protection and advanced 
protection against unknown 
stealth viruses. ■ $75 











Central Point Backup ' 
7.2 for Windows 

This is the first reliable, 
eas)^-to-opcraie backup program to 
offer fuil-feaiured DOS and 
Windows applications in one 
package M%15 


The Norton Desktop " 2.0 and 
Prisma 
Your Wav 
2.0 For ‘ 

Windows 

Norton Desktop 
is a complete file 
management and 
utilities program 
for Windows, It 
visually integrates 
file and group 
management with an 
extensive collection of Peter 
Norton’s best utilities. YourWay is a personal lime and 
contact management system for Windows from Prisma, 
including card file, task manager, repon, calendar and call 
management functions. I S95 



These ojfers melude the idemkal applkmons vomained in 
retail pac kages but will not indude the retail box. You get 
all master diskem and maniials, shrink wrapped and 
packaged in a Gateway 2000 box. 




Central Point Commute 

Whether youVe running Window's or DOS, Commute lets 
you take remote control of your personal computer with 
complete security. Transfer files quickly beiw'een PCs using 
Commute's advanced continuous data compression system imd 
reduce ifiiiismission lime up to 50%. ■ $49 

Peripherals 

The Gateway 2000 Telepatli'" Fax/Modem 

The Gateway 2(X)0TelePath is a 14,400 bps modem, 

V ,32bis, with 9,6(X) bps fax capability. The TelePaih comes 
with WinFax ProTCrosstalk'" Ibr Windows, Qmodem™ and a 
free 30-day basic .services CompuServe‘^membership — all for 
only $195! 

■ Fax mode: VJ7, V.29 and V,27ler 

■ Data mode: VJ2bis, V.32, V.22bis, V.22, V2l Bell 212A 
and 103, V,42 and MNP 24 error correction, V,42 bis/MNP 5 
data compression 

The IS-Inch CrystalScan I572FS 

The 15-inch Ciy'slalScan color monitor has a flat, square, 
non-glare screen to reduce disiortioti around the comers and 
provide edge-lo-edge display area. The CrystalScan 1572FS is 
an upgrade option only with the purchase of a 386DX or 486 
system for an additional $195. (Availability is limited.) 


Starry — we sell peripherals only with the purchase of 
a Gateway 2000 system, or to people who are already 
Gateway KKX) emomers. Foi fastest service, call our 
direct line for the Component Add-On Dimi&nt 800-252-3333. 
Please have your customer ID handy when you call. 
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Options 


Gateway 2000 winners circle 


Portables 


Handbook 


■286 Class Performance 
i 1MB RAM 
■40MB Hard Drive 
■Backlit 7.6" CGA Screen 

■ Size 5.9" X 9" X 1.4", 2.75 Lbs. 
■4-Hr.* NiMH Battery & Charger 

■ 1 Parallel/1 Serial Port 
■78-Key Keyboard 

■ DOS, File Transfer Software & 
Serial Download Cable 

■ Introductory Bonus Pack 
■Carrying Case 

$1295 


NOMAD 325SXL 


■25MHz. 386SXL Processor 
■2MB RAM 

■ L44MB 3.5" Drive 
■80MB IDE Hard Drive 

■ Backlit 10" VGA Screen, 64 Grays 
■Simultaneous Video with 256K 
■Size 8.5" X 1 r X 1.8", 5.8 Lbs. 

■ 7-Hr.* NiCad Battery & Charger 

■ 1 Parallel/1 Serial Port 
■79-Key Keyboard 

■ FieldMouse^ Pointing Device 

■ MS DOS®5.0& Windowsill 

$1995 


NOMAD 420SXL 


■20MHz. lmel’'486SXLP Processor 
■4MB RAM 

■ I.44MB IS" Drive 
iSOMB Hard Drive 

■Backlit 10" VGA Screen, 64 Grays 
■Simultaneous Video with I MB 
■Size8.5"!iirxl.8",5.8Lbs. 
■6-Hr * NiCad Battery & Charger 

■ I Parallel/1 Serial Port 
■79-Key Keyboard 

■ FieldMouse Pointing Device 
■MS DOS S.Oand Windows 3.1 

$2795 


NOMAD 425DXL 


■25MHz. Intel 486DXLP Processor 
■4MB RAM 

■ 1.44MB 3.5" Drive 

■ I 20MB Hard Drive 

■Backlit 10" VGA Screen, 64 Grays 
■Simultaneous Video with I MB 
■Size8i"xirxl.8",5.8Lbs. 
■6-Hr.* NiCad Battery & Charger 

■ 1 Parallel/1 Serial Port 
■79-Key Keyboard 

■ FieldMou.se Pointing Device 
■MS DOS S.Oand Windows 3.1 

$3495 


DESKTOPS 


25MH: 386SX 


■Intel 386SX Processor 
■4MB RAM 

■ L2MB& 1.44MB Drives 

■ 80MB 17ms IDE Cache Drive 

■ 16-BilSVGA with512K 

■ l4"CrystalScanl024 
Color VGA Monitor 

■ 1 Parallel/2 Serial Ports 

■ 124-Key AnyKey™ Keyboard 
■Microsofl^Mousc 

■ MS DOS 5.0 and Windows 3.1 
■Choice of Application Software 

$1595 


25MH: 486SX 


■ Intel 486SX Processor 
■4MB RAM 

■ L2MB&L44MB Drives 

■ 120MB 15ms IDE Cache Drive 

■ ATl^ Graphics Ultra Video 

■ l4"CiystalScanl024NI 
Color VGA Monitor 

■ 1 Parallel/2 Serial Ports 

■ 124-Key Any Key Keyboard 
■Microsoft Mouse 

■ MS DOS 5.0 and Windows 11 
■Choice of Application Software 

$1995 


3 3 MH: 486DX 


■ Intel 486DX Processor 
■64K Cache RAM 

■ 4MB RAM 

■ L2MB&L44MB Drives 
■2(K)MB 15ms IDE Cache Drive 

■ ATI Graphics Ultra Video 

■ l4"CrystalScanl024NI 
Color VGA Monitor 

■ 1 Parallel/2 Serial Ports 

■ 124-Key Any Key Keyboard 
■Microsoft Mouse 

■ MS DOS 5.0 and Windows 3.1 
■Choice of Application Software 

$2495 


50MH: 486DX2 


■ Intel 486DX2 Processor 
■64K Cache RAM 
■8MB RAM 

■ L2MB& 1.44MB Drives 
■200MB 15ms IDE* Cache Drive 

■ ATI Graphics Ultra Video 

■ 14"CrystalScan 1024NJ 
Color VGA Monitor 

■ 1 Parallel/2 Serial Ports 

■ 124-Key AnyKey Keyboard 

■ Microsoft Mouse 

■ MS DOS 5.0 and Windows 11 

■ Choice of Application Software 

$2795 

* Enhanced IDE with RIDE (Rapid 
IntcffratedDri ve Electronics} 


50MHz 486DX2 EISA 


■ Intel 486DX2 Processor 

■ l28KCachcRAM 
■8MBRAM 

■ L2MB& L44MB Drives 

■ 340MB 15ms SCSI Cache Drive 

■ 32-Bit EISA SCSI Controller 

■ 16-Bit SVGA with I MB 

■ l4"CrystalScan 1024NI 
Color VGA Monitor 

■ 1 Parallel/2 Serial Ports 

■ 124-Key AnyKey Keyboard 

■ Microsoft Mouse 

■ MS DOS 5.0 and Windows II 

■ Choice of Application Software 

■ Tower Model is Standard 

$3895 


OTHER SYSTEMS 


■ Other systems in our product line: 
16MH/. 386SX. 20MHz 386SX, 
15MHz .386DX, 33MHz .386DX, 
33MH7 486DX EISA. Call for details 
and pricing. 

♦ Battery life was measured ustnf( 

PC Magazine’s Battery Rundown Test 
with power manajicment enabled. Actual 
results may vary dependinii on 
confifpiration and applications. 

All prices and confi}^uraiions are 
subject to change without notice. Prices 
do not include shipping. Components, 
peripherals and software are sold only 
with the purchase of a system, or to 
custmers who already own Gateway 
2(XX} systems. Some limitations apply. 
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NEWS 


FIRST IMPRESSIONS 



The I’s Have It 

Compaq’s answer to calls for further reductions in I>eskpro/M 
pricing is the I>eskpro/I line. The five ISA-bus slim-line mod¬ 
els range from 25-MH2 386DX to 66-MHz 486DX2 config¬ 
urations, offer three horizontal slots, and integrate the QVision 
1024‘ by 768-pixel graphics accelerator with 512 KB of 
VRAM (video RAM), which is expandable to 1 MB if you 
want 256 colors at high resolution. An Intel 387 socket and a 
fast 16-KB four-way set-associative cache will ship with the 
25- and 33-MHz 386 models. An optional 64-KB cache can ac¬ 
company the 25-, 33-, and 66-MHz 486 products for increased 
performance over the 8 KB you get with the processor. 

The Windows-bundled Deskpro/I models demonstrate the 
international splash Compaq wants to make: Windows comes 
preinstalled for five languages. An automatic routine will ini¬ 
tially have you select one, delete the other files, and reconfigure 
Windows. 

Because the DeskproA models can accept any Intel pro¬ 
cessor’s pin-outs, you can (reely upgrade them. A single switch 
bank shuts off the 386 processor and cache controller so you 
can swap out the old CPU. Compaq’s dream is that youli in¬ 
stall this old CPU—say, a 33-MHz 386—into a DeskproA 
25-MHz 386 model to keep things in the family. 


The Compaq ProLinea 3/25s is one of two 25-MHz 386SX 
models intended for users with limited budgets and experience. 


DonT Cali It Multimedia 

One exciting innovation is an integrated 
feature called business audio, the result of 
a joint venture among Compaq, Analog 
Devices, and Microsoft. Called thus to dis¬ 
tance it from the oft-criticized and typi¬ 
cally less specific multimedia, business 
audio will let you embed speech and oth¬ 
er sounds—represented by an icon—into, 
say, an Excel spreadsheet. This audio clip 
could be a spoken request that the next 
user check certain figures. If the spread¬ 
sheet details a successful year’s profits, it 
might be the fourth-movement theme of 
Beethoven’s Fifth Symphony. Other pos¬ 
sible uses include dictation for transmis¬ 
sion across a network, training on a variety 
of levels, and presentations enhanced with 
voice or music. Call it a poor man’s Next 
compuler...but the Deskpro may be lis¬ 
tening. 

In the DeskproA PCs and the newer 
Deskpro/M PCs, Analog Devices’ dual- 


ED PERRATORE 


Down but hardly out, Compaq has fired its own 
salvo at the many smaller companies that have 
chipped from beneath at its market share. The 
company is betting the farm on a daring offen¬ 
sive comprising three new notebooks, en¬ 
hancements to the existing Deskpro/M line, a 
new DeskproA line for midrange needs, and— 
the greatest departure of all—a new ProLinea line with list prices beginning under 
the magic $1000 mark. 

Compaq has renegotiated many agreements with compo¬ 
nent vendors—resulting in many parts being dual-sourced— 
to induce competition that prevents any single component 
from increasing unit pricing. The company has also streamlined 
its manufacturing and assembly procedures to address the bot¬ 
tom line: Compaq intends to produce the new models at the 
fastest possible pace while still maintaining quality. The on-site 
factory hopes to meet anticipated demand by producing one 
ProLinea system per minute. 


Compaq discovers the 
PC market’s lower half 
with typical pride, 
atypical price 


Bom-^ain 

Compaq? 
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channel AD 1848 chip will handle stereo 
record and playback tasks (with up to 48- 
kHz sample rates) using a pair of ADCs 
(A/D converters). This chip, providing a 
byte-wide parallel interface to either 
EISA- or ISA-bus systems, supports one 
or two DMA channels. Jacks on the PC 
include microphonc-in, headphone-out, 
line-in (from CD or tape players), and 
line-out (to external speakers or record¬ 
ing devices). 

Accompanying software includes util¬ 
ities for functions like mixing and con¬ 
trolling playback volume. Microsoft will 
provide a Windows 3.1 interface and i\p- 
plication-specific add-ins. In fact, two 
Windows tools already support business 
audio: Sound Recorder enables .sound 
recording and playback; the control pan¬ 
el’s sound option lets you attach .sounds to 
system events (e.g., the closing of a file). 

As an aside, this business venture is not 
the only one involving big-name compa¬ 
nies. In early May, Lotus Development 
announced its own product for embed¬ 
ding audio in PC files. Lotus Sound will 
be bundled with third-paity hardware for 
annotating a file (created in any Windows 
OLE-enabled application) with sound, 
presented in a similar fashion to Com¬ 
paq’s business audio. 

If you won’t settle for less than full 
Compaq functionality and have the budget 
to prove it, you’ll find the Deskpro/M line 
more enticing than ever. The.se models 
come with the QVision accelerator, which 
includes a hardware cursor for speeding 
Windows applications and a true-color 
R AMDAC. For business audio needs, the 
M machines come with a small micro¬ 
phone for speaking into the Windows files 
you create (al.so shipped with the Deskpro/I 
models), an external audio adapter, and 
software. 

Sub-Compaq Pricing 
For the Deskpro/I line, expect to .see list 
prices from under $2000 for models with¬ 
out hard drives to about $3()()0 for mcxlels 
with a I2()-MB hard drive. These prices 
arc similar to those for the Dell 486/P and 
the AST Premium II after discounting for 
Compaq street pricing. (All Compaq prices 
are for systems without monitors.) Add 
.$500 to $700 for a similarly configured 
Deskpro/M. 

If you’re willing to forgo some of the 
Deskpro/I’s features and expandability for 
even lower prices, for once Compaq can 
accommodate you there, too. The new Pro- 


Linea line, targeted toward mainstream 
users who don’t need high levels of per¬ 
formance, is made up of two entry-level 
25-MHz 386SX models and one plain- 
vanilla 33-MHz 486. List pricing for the 
lowest-level 40-MB hard drive-equipped 
sy.stem will be about $1000, and the 486 
with a 120-MB hard drive should run about 
$2000. (The same $500 to $700 price dif¬ 
ference lies between a ProLinea and a sim¬ 
ilarly configured Deskpro/I.) 

What you get for these attractive prices 
is less than you’ve ever seen in a Compaq 
system. The lower-end 25-MHz 386SX 
small-footprint system, the ProLinea 
3/25zs, includes 2 MB of RAM (expand¬ 
able to 16 MB), a 387SX socket, a 1.44- 
MB floppy drive (a concealed 3^inch slot 
takes a hard drive), a VGA adapter with 
512 KB of noncxpandablc VRAM, two 
ISA slots, and a lowly 70-watt power sup>- 
ply that Compaq insists is sufficient for 
whatever you can squeeze into the system. 
This machine has no caching what.scTever. 
The small single-sided motherboard of the 
3/25z.s, coupled with the limited slots and 
drive bays, makes for a wee 3/4- by 12!4- by 
15-inch ca.se. 

Spend a few hundred dollars more, and 
you get the slightly larger ProLinea 3/25s. 
With this machine, you have a choice of a 
120- or 84-MB hard drive (or none at all); 
an extra 5%-inch drive bay for another flop¬ 
py drive, tape backup drive, or CD-ROM 
drive; another 16-bit slot; and a 145-W 
power supply to handle the extra load. And 
if you’re very, very sure you want a few- 
frills 486 .system, the ProLinea 4/33 adds 
an additional 2 MB of RAM and a full 1 
MB of VRAM. 

DOS is preinstalled on ProLinea hard 
drive-equipped models, and .systems bun¬ 
dled with Windows, a mouse, and Spin¬ 
naker Software’s PFSiWindowWorks are 
available as well. The bundling of a low- 
end integrated package such as PFS:Win¬ 
dow Works underscores Compaq’s clear 
message: If you want power, these market- 
driven systems are not for you. 

Compaq al.so announced three new note¬ 
books. One, an addition to Compaq’s ex¬ 
isting LTE Lite line, uses an active-ma¬ 
trix color screen matching the display 
quality of the high-end Compaq Portable 
486c. The other two are 20- and 25-MHz 
386SL systems sporting a different form 
factor from the LTE Lite models and, pre¬ 
sumably, competitive pricing. 

I had the opportunity to run BYTE’s 
DOS benchmark tests on prototypes of 


two of the new models: the ProLinea 3/25s 
(a three-slot 25-MHz 386SX) and the 33- 
MHz 486 Deskpro 4/33i. The ProLinea 
.scored in the range of the older Compaq 
Deskpro 386/25e, even besting this sys¬ 
tem on a few of our CPU tests. The Desk- 
pro 4/33i ranked slightly behind the Tan- 
don 486/25 in CPU tests, compensating 
with speedy disk and video scores. 

A New Compaq? 

Several things are notable about Compaq’s 
new products. First, contrary to rumors, 
none of the new machines are OEMed 
from other vendors. Second, the compa¬ 
ny claims to use the same high-quality 
components for which Compaq is known; 
the two lower-end lines merely offer few¬ 
er features. And third, the company hopes 
to di.spel its image of being insensitive to 
users with new benefits like toll-free sup¬ 
port and one year of free on-site service. 
Compaq notes that the technician who 
picks up the phone will remain the caller’s 
primary contact even if the problem in¬ 
volves integrating another vendor’s prod¬ 
uct into a Compaq system. 

In addition to a new CompuServe-ad¬ 
ministered support forum, Compaq is de¬ 
veloping its .so-ailled SmartSystem, a tech¬ 
nical-support expert system that is based on 
Syba.se’s SQL Server. 

From the apparent results of the com¬ 
pany’s recent .soul-searching endeavor, it 
looks like Compaq is back in the running. 
Its greatest challenge now is selling the 
budget-conscious public on the new Com¬ 
paq image—one of continued quality in 
the face of frugal reality. ■ 


Ed Perratore is a news editor for BYTE. 
He can he contacted on BIX as ''eperra- 
tore. ” 


THE FACTS 


Deskpro/1, ProLinea 

(final prices unavailable at press 

time) 

Compaq Computer Corp. 

20555 State Hwy. 249 

Houston, TX 77070 

(800) 231-0900 

(713)370-0670 

fax: (713)374-1402 

Circle 1211 on Inquiry Card. 
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SUMMER 

SPECIALS! 


zAppfor Windows 

zApp for Windows C++ 

Application Framework provides 
over 130 optimized, easy to use. 
classes that encapsulate the 
Windows API. Classes include 
Windows, Dialogs. Controls. Menus, Fonts, Bitmaps, 
Forms, MDI, Printing, Window Positioning and Merrv 
ory Management. Single source code compatible 
with zApp for DOS and OS/2. Source included. 

List: $195 Ours; NOW $149 

1000-6401 



Zinc 3.0 Competitive 
Upgrade 

Zinc 3,0 features include single 
source support for MS Windows 
3.x. DOS graphics and DOS text, 
a wider range of window objects 
for Windows and DOS. built-in 
data validation and more than 1300 pages of 
documentation. 

Upgrade from any C or C++ Interface tool to Zinc 
Interface Library 3.0 (w/source code) for„. 

Li^ $500 Ours: $30^ NOW SZOO 

^fiiXaurait 2807-0001 



CUAHANTEED 
SEST PRICES* 

5>ieu1d yQj see ons oiltisse products 
listed at a ioMar pnte in arndier ad in 
maguziae.CMUS! Wal match 
die prictf, and stiE oFftt aut sanw quality 
servioe and sappcrtt 

Terms of offer: 

' Qfler^QdlhriH^ July 31.1^ 

* A|>fiJic3ire to pricing on curnenr 
Mtrsiansdr software lifted. 

* duty issue prkes only. 

' QRer does tMtt afiply towards dbuiaui 
arrors in cwnpotitors' ads. 

* Subjecno same tentts and 

oondtlions 





InstallBoss 

Create smart installation 
programs without coding! Builds 
an .EXE program for your 
software in 5 minutes. No script 


language to learn—just point 
and click. Helps users install correctly on their first 
try, reducing your support calls. Lets you customize 
colors and messages. Creates a small .EXE [35 to 
46K1. cutting disk costs. 

Ust: $169 Ours; NOW $79 

FAXcrcfira#: 3758 0003 


Instant Windows 

Instantly prototype gorgeous 
screens. You can demo to users 
without compiling. Industrial 
strength data validation, 
spread sheet-1 ike tables, large 
funts, colors, money, date, time and picture strings 
are built in. Generates C or C++ code. Recompiie to 
port to DOS. UNIX and OS/2, No runtime fees. 

List $495 Ours; ^ NOW $399 

FAX^^m#: Z867-00CZ 


Instant'C 5.0 


Call Programmer's Paradise Today! 


And mention this ad when placing your order! 


Clarion Prof. 

Developer 

A fully equipped development 
system for producing PC 
applications. Includes an appilcation 
generator for creating screens, windows, tables, 
menus, and reports. Also contains Report Writer, a 
powerful ad-hoc query utility. Speed, flexibility and 
ease-of-use give you the power to create much richer 
programs, in a fraction of the time. 

List $845 Oui^: $62^ NOW $475 

FAX^f fera#; 1862-0002 


Clipper 5.0 

Clipper 5,0, the complete 
application development system 
for PCs and PC LANs, features a 
robust language, preprocessor, 
compiler, linker, virtual memory 
manager and comprehensive programming utilities. 
Features high-level networking and database support 
and can integrate routines from other languages 
including C, Assembler, Pascal, and dBASE. 

List! $795 Outs: NOW $499 

FAXcerm#: 5400-0001 


The Instant-C professional prog¬ 
ramming environment integrates 
the edit-compile-link-tast cycle in 
one powerful, high performance tool. It 
combines an incremental compiler and linker with 
automatic static and runtime error detection [e g., 
of uninitialized pointers, source level debugging, 
interactive C expression evaluation, and support 
programs up to 16MB. 

List $495 Ours; S44f NOW $325 

FAXt:£rfra#: 1067-0001 


Corporate: 
(CORSOFT Division) 


T-BASE 

Clipper, dBASE. FoxPro, C, 
and C++ users—Add 
pictures and documents to 
your applications with 
T-BASE. Includes: scaling: 
panning and zooming of images; multiple images; all 
PC screen modes including Super^VGA; ahility to print 
images to HP LaserJet 11/111. Uses PCX, GIF, TIF, TGA 
and BMP images. Fox Pro 2.0 memo fields and 
HiCoior support. Royalty-free. 

List $495 Ours; Sm NOW $379 

FAXce^^m#; 8888-0001 
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Developers, we’re here to serve you. 
Programmer's Paradise offers the world's 
largest selection of software development 
tools and utilities at guaranteed low prices. 
If you don 'tsee what you want, call us! And 
don't forget to ask for our free comprehen¬ 
sive catalog. 


Intel 386/486 C 
Code Builder Kit 

Double your DOS application 

performance. Arfdress 4 gig- 

abytes of memory. The C Code 

Builder™ V1.1 Kit contains 

Microsoft-and ANSI-compatible 

C tools and produces 32-bit applications compatible 

with DOS, Windows, and OS/2. Compatible with 

386MAX, EMM366.QEMM-3B6.andN£TR00M. Works 

with Microsoft and Borland assemblers. 60-day money- 

back guarantee. Royalty-free. 

List; $695 Ours; $415 

FAXccUra #0429-0001 


386/48& Development 

Intel 366/486 Q Code BuildE-f 415 
Lahey EM/325.0 1015 

Pher Lap 3KI DOS'Extender 439 
WATCOM C9.0/366 719 

ZortBch C+-f- Davel. 3.D CALL 


Sasic 

dB/lih Prafessfonal 
GFA Basic 
MS Basic POS 
ProBas 5.0 
Q+E 0atabase/V3 89 

Realizer 319 

Visual Basic 129 

Visoa I Ba si c Comp. Up^d. 98 

Visual Basic Pro, TIkt SFECtAU 98 
Visual Basic & TIkt Bundla 239 


C/C4-+ Compilers 
Borland C++ 
w/Tools,b++(Bundlei 
Borland C++ W/Appl. 
Frame works 
w/TQokti++1 Bundle) 
Microsoft C/C++7,0 
Competitive Upgrade 
MS QuickC for Windows 
Turbo C++ 
for Windows 


C-Application Generators 


CASE:W Corporate 
d ANALYST GOLD 
PRO C 

WindowsMAKERProf 


VVLirlii&ift 


Borland C++3.1 
and Tools.h++ 

Special Bundle Offer! Borland 
C++ now supports all of the ad^ 
vanced features of MS Windows 
3.1, including Object Linking and 
Embedding [OLEL multimedia, pea 
and TrueType fonts. Rogue Wave Tools.h++ is a class 
library that builds on the template technology found in 
Borland C++. Together they provide everything you 
need to build the fastest applications for C++ 

Borland C++ & TDals.li++ List: $794 Ours: $425 
Borland C++ w/AR & TDols.h++ List $1D4S Ours; $549 


C Communications 


C Screens 

Breakout II 

196 

C-scape 

CAsynch Manager 

165 

CVYIndows Tool kit 366 

C Camm Toolkit 

129 

Greeoleaf Date Windows 

Essential Comm 

259 

Island Pro Pak 

Green leaf CommLib 

2S7 

QuIckWIndows Advanced 

Green leaf ViewComm 

319 

VC Screen 

QuickComm 

119 

Vennont Views 

SitverComm C Async 

1B9 

Vitamin C 


Microsoft Visual , 

Basic Ei. Prof. Toolkit I 

Contains and builds on MS Visual Ba- ' 
sic 1,0. Adds programming tools and 
more than 20 powerful controls, result^ 
ing in a sophisticated system thatgives 
quick access to charting, multiple 
document interfaces |MDI|, object linking and embedding 
(OLEl, tables, and pen and multimedia capabilities. Ad¬ 
ditional controls help you create 3-D interface com- ponents, 
design dialog boxes, and Include multi-state buttons. 

MS Visual Basic w/Praf. TIkl. List: $495 Ours: $239 
MS Visual Basic Camp. Upg. w/TIkt List: $398 Ours: $195 
^IkXcttrra #t2fi9 0037 


PRODUCT OF THE 
MOHTH: 

WfndowsMAKT--: 
Professional 4.0 
NEW VERSION 


C- Additional Pruducis 

C-Doc 

C-Diic Profe-asionaf 

MKSLEXSiYACC 

PCUnt 

Phar Lap 286ID0S-EKtender 


Next generation of industry standard C/C++ 
development toufs for Windows. The easiest, fastest 
way to oreata Windows apps, [ustpointand click. How 
architectureusessnap-oncodeganarationknowledge^ 
bases lor generating ANSI C, MFC C++ or OWL C++ 
cede. Award-winning Visual Prototyper lets you test 
the look & feel and make changes an the fly. TrueCode 
tech no logy ensures user cede is preserved during cede 
regeneration. Generates Windows .EXE w/fully 
cornmente d C or C++ so urc e. FAXff ffrm /^2)5fl2-0003 
Ust $995 Ours; $695 


C++ Li hraries/Uti litres 

C++Views 
Code base 4,5 
Green leaf Conim++ 
Object-Menu 

Object Profession a [ for C++ 
Poet 

Rogue Weve Math.h++ 
RogijE Wave Tciols.h++ 
Style 
Wi[>++ 

Zinc 3.D 

Zinc Competitive Upgrade 


rhJO^JuOMMAJ^ 


International: 908-389-9228 Canada: 800-445-7899 


k 


Customer Service: 908-389-9229 Fax; 908-389-9227 

























nmjiM 


jr-*v I 



Phone Orders 

Mon-Fri 8:30 AM-8PM EST, Sal 9:30-2;30 ESI. We accept MC. Visa, AMEX. Domestic shipments, 
please add $6 per item for shipping/harxlling. Items whch weigh fifteen pounds or more will be 
charged at actual UPS ground rates. Domestic COD shipments, please add $4. Rush service available. 
Mail or FAX / IntematioBBJ Orders/ Domestic Purchase Orders Phone number required. 

Returos Subject to $25 processing charge per product. 

FAX4'.^tmi (908) 389^173 Call from your F/U( telephone and follow the instructions to 
receive more information on the products featured above! 

Corporate Accounts Call CORSOFT, our corporate sales division. Ask about volume purchase 
agreements. 

* All prices subject to change without notice. CircU 69 on Inquiry Card. 


itabase Development 


Pascal 


Irion Prof. SPECIAL! 

449 

Topaz 

89 

pper 

521 

Turbo Pascal for Windows 

175 

taBoss 3.5 

549 

Turbo Pascal Professional 

209 

ASEIV 

529 

Turbo Professional 

99 

xPro 

xPro Distribution Kit 
radox 3.5 

E Database Library 

489 

CALL 

529 

279 

Prototyping 

Dan Brickiin's Demo II 

Show Partner F/X 

215 

355 

iR Code Generator 

179 

Version Control 


iR Report Writer 

219 

MKSRCS 

CALL 

yWhatl 

45 

PVCS Config. Builder 

209 

verClip/Fox SPCS 

259 

PVCS Version Mgr IDDS&DS/2) 699 



TUB 

109 


Demc 


Dan Brickiin's 
Demo II 

Experience for yourself why 30,000 
people have made Demo II 3.0 the 
leading tool for producing program 
prototypes, demonstrations, and tu* 
torials. Demonstrate commercial software to potential 
customers without shipping live software. Produce 
effective tutorials that interactively teach products. 
Create Computer Based Training for a fraction of the 
cost of dedicated CBT authoring software. 

List: $249 Ours: $215 

fMiceura #0233-0003 


itors 

af 

ItiEdit 

Iti Edit Professional 
k Editor 

'll 

lit Plus 

RTRAN 

eyR7-EM/325.0 
0yF77L 
FORTRAN 

TCOM FORTRAN 77/8.5 

aphic Libraries 

ly Driver II 

tCKHAWKdOT 

ential Graphics GUI 

ential Graphics Kemal 

f/Drive Pius Dev. 

phics-MENU 

Graphics 

Text 2.0 

a Professional 

N-TOOLS 

geMan 

fiuet 

(Toolkit 

.20,30 

;or Image Library 

ikers/Profilers 
jr\musSPeClAL!1/20FP! 
\kw -NEW VERSION! 


1015 

535 

349 

449 

229 

259 

209 

149 

269 

189 

179 

125 

279 

279 

359 

279 

199 

85 

CALL 

179 

248 

269 

335 


Windows Development 
CASE:W Corporate 899 

CODEPAD for Vl/indows SPECIAL! 59 
dBFast Windows 395 

InstallSHIELD 369 

Magic Reids CALL 

MS Test 279 

Norton Desktop 2.0 f/Windows CALL 
ObjectVision 105 

RoboHelp 449 

Realizer 319 

Smalltalk V/Windows 395 

SQA: Robot 449 

ToolBook 329 

WindowsMAKER Professional 695 
zApp 165 


Utilities 

386MAX 

65 

After Dark 

29 

Bar Code Library 

319 

Blue MAX 

105 

Dr. Switch • ASE 

153 

HIJAAK 

174 

Hold Everything 

159 

INSTALIT 

135 

Label Master 

399 

MKS Toolkit 

199 

Norton Anti-Virus 

99 

Norton Commander 

99 

Norton Utilities 6.0 

129 

Dpt-Tech Soit/Merge 

115 

PC Tools Deluxe 7.0 

129 

QEMM388 

65 

SpinRitell SPECIAL! 

59 

Stork Installation 

CAa 

SUNSHDW Image Ubrary 

cAa 

Upshot 

139 


WATCOM C 9.0/386 

Develop and debug 32-bit appli¬ 
cations for extended DOS, Win¬ 
dows, and OS/2 2.0 with the most 
complete 32-blt C development 
package available. Includes the 
royalty-free D0S/46W DOS ex¬ 
tender, by Rational Systems, com¬ 
ponents from MS Windows SDK, compiler, linker, debugger, 
profiler, plus numerous development tools. Supports other 
industry standard 32-bit DOS extenders. Create ADS 
Applications for AutoCAD or embedded systems 
development. 

List: S895 Ours: $719 

PMLcetera #1683-0001 


GUARANTEED BEST PRICES’ 

Should you see one of these products listed at a lower price in another ad in this 
mapazine, CALL USt We'll match the price, and still offer our same quality service 
andsupporti 

Tonns of offer 

* Offer good through July 31,1992 * Offer does not apply tovrards obvious 

* Applkabie to pricing on current errors in competitors' ads. 
versions of software listed. 


July issue prices only 


' Subject to seme tonn^ and conditions 


Source Print+ 

Program and debug faster with this 
utility for formatting, organizing, 
diagramming and cross referencing 
source code. Format your code in 
your favorite style. Produce a cross 
reference/index of identifiers across 
all files in a project. Generate charts of the hierarchy of 
function calls. Direct output to file, screen or any printer. 
Runs under DOS and Windows and supports C/C++. 
Pascal/Modula-2. FORTRAN/BASIC, and dBASE/Para- 
dox/SQL. 

Deluxe (All Languages) List: $249 Ours: $199 
Single-Language Edition List: $169 Ours: $135 
¥lOLcetera #1543-0001 


CALL 
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FIRST IMPRESSIONS 


Radius Brings Photo-Realism to Windows 


C ouple the Radi us MuJtiView 24 
graphics board with a monitor that 
will handle the high bandwidth of its out¬ 
put (e*g*, the Radius PrecisionCoIor Dis¬ 
play/20}, and you have a PC setup that 
will easily handle the impressive realm of 
photo-realism. Once you've seen a 1024- 
by 768-pixel, 24-bil (16.8 million colors) 
image, you won't want to go back. There's 
a substantial price to pay. Such a setup 
will lighten your wallet by about $50(M)— 
$1999 for the board alone. 

Until recently, photo-realism was the 
sole realm t>f Mac aficionados, but the ar¬ 
rival of high-performance software and 
hardware has finally brought it to the PC 
platform. And what better company to 
push the technology to its limit than Ra¬ 
dius, which made its well-deserved repu¬ 
tation in graphics hardware Ibr the Mac. 

Of course, 24-bit graphics boards are 
not new, but the prerelease version of the 
Multi View 24 that 1 worked with is one 
of the fastest on the market. Yet its $1999 
price tag is on I he low side when com¬ 
pared to its competitors'. 

Performance is everything in the world 
ol 24-bil graphics. Pushing around all the 
pixels required for a 1024- by 768-pixek 
24-hit full-color image requires a great 
deal of processing pnwej-. It's not a job for 
your computer's internal processor, un¬ 
less you're looking for molasses-slow per- 
formance. The MuItiView 24 takes all the 
graphics-prtx;essing work away from your 


386- or486-based system with a variety of 
technology. Three Western Digital 8514/A 
chip sets are at the heart of the board, each 
handling 8 bits of color. Getting them to 
work together at high speed wasn't a triv¬ 
ial undertaking. Radius uses proprietary 
technology and 3 MB of VRAM (video 
RAM), There's a programmable frequen¬ 
cy synthesii^er for the pixel clock, which 
you can customize to your monitor. 

A board like this need.s and deserves a 
high-end monitor. The PrecisionCoIor Dis¬ 
play/20 that I used with ihc Mu hi View 24 
had a maximum horii!:ontal scan rate of 60 
kHz. That Id me use the board's top out¬ 
put, displaying 1024 by 768 pixels nonin¬ 
terlaced with a refresh rate of 72 Hz, This 
gave a rock-steady, absolutely tlicker-free 
image that doesn’t tire your eyes. With a 
less capable monitor, you can still display 
1024 by 768 pixels, but with lower refresh 
rales. 

Installing the MuItiView 24 was easy. 
This isn't a small board, ihough. It's a full- 
length and full-height AT configuration, 
which won't fit in many of today's com¬ 
pact computer cases. You use the board 
in conjunction with your .system's exist¬ 
ing VGA bomd, connceling the MuItiView 
24 to the VGA board with an internal 
jumper cable. 

The setup software is some of the best 
Pve seen, making the process automatic 
while leaving room for customization if 
you're using a monitor iliat’s not on the 


installation software's menu. The Win¬ 
dows driver installation is a revelation, 
and it doesn’t require you to deal with 
those pesky OEMSETUP.INF files that 
are the banc of Windows users. The man¬ 
ual is excellent: it gives extensive instruc¬ 
tions and guidance if you encounter prob¬ 
lems. 

A graphics board like the MuItiView 
24 isn’t the logical choice if you're doing 
mundane chores like word processing— 
unless you have a bottomless bank ac¬ 
count. But if you work with color graphics, 
il's ideal. My preliminary benchmarks 
show that the MuItiView 24 is as fast as 
(and sometimes faster than) a garden-va¬ 
riety 8-hii VGA board, 1 found that sur¬ 
prising and indicative of the shape of PC 
graphics to come. 

—-Stan Miastkowski 


THE FACTS 


MuItiView 24 
$1999 

Radius, Inc. 

1710 Fortune Dr. 

San Jose, CA 95131 
(800) 227-2795 
(408)434-1010 
l ax: (408) 4.34-0770 

Circle 1213 on Inquiry Card. 


LanRover/L Unites PowerBooks and AppleTalk Networks 


T he PowerBooks, Apple's notebook 
computers, provide on-the-go Macin¬ 
tosh computing. Bundled with every 
PowerBook is a nifty product called ARA 
{Apple Remote Access). ARA is an ap- 
plication/Control Panel/Extension trio that 
lets a PowerBook dial into another Mac 
running ARA and appear as a node on the 
host Mac's AppleTalk network. With 
ARA, you can access networked lesources 
like servers and printers as you would on 
your office Mac, even though you might 
have called across the countiy/ with your 
PowerBook. 

As you might expect, ARA has a catch: 
A Mac with a modem in the office must 
host the ARA software^—not the most ef¬ 
fective use of a computer. Shiva offers a 
cost-effective solution to dedicating a ,sys- 
tem for ARA use. The LanRuver/L is a 


$699 unit that plugs into your AppleTalk 
network and uses a lO-MHz 68000 pro¬ 
cessor and custom firmware to act as an 
ARA server. It provides a reliable dial-in 
access point to your office network with¬ 
out tying up a Mac. When il's not in use by 
PowerBook-toting field personnel, office 
workers can dial out of the idle Lan- 
Rover/L as a networked modem. 

The LanRover/L is small gun metal 
box with two mini-DlN-8 connectors. One 
connector plugs tlic LanRover/L into a Lo- 
calTalk network; the other one connects 
it to the modem. A Shiva Net Manager 
application lets you configure the Lan- 
RoverA.'s users, their passwords, and dial- 
back phone numbers, just as if you were 
setting up the access rights with ARA. 

In fact, one of the program's main 
strengths is its similarity to ARA's con¬ 


figuration and usage styles. Furthermore, 
the software uses ARA's own modem 
CCL (connection control language) files. 
This has two advantages. First, when a 
vendor issues an ARA CCL file with a 
new mL>dem, this automatically makes the 
modern available to the LanRover/L. Sec¬ 
ond. overseas users using vastly different 
modems can use the LanRover/L, as long 
as the modems have a conesponding CCS. 
file. 

I jacked a beta LanRover/L unit into 
BYTE's I^ocalTalk network section and 
used a Hayes Ultra 96 modem to provide 
the outside connection. From home, I was 
able 10 connect a PowerBook 170 to the 
office network using a Global Village 
PowerPort 9600-bps modem. To use a net¬ 
work effectively via ARA, you need the 
fastest modem possible, and ihe Pow'er- 


68 BYTE • JULY 1992 







NewWave for Windows 
organizes everything on 
your PC to keep you on 
top of your work. 


Introducing the NewWave 
Desktop Manager for 
Windows, version 4.0 
from Hewlett-Packard. 

NewWave converts all of your DOS 
and Windows files and programs 
into icons. Now yon can get the 
most out of your PC, and your LAN, 
without using complex DOS, net¬ 
work or Windows commands- 
Work on the desktop with familiar 
office tools like the File Drawer, 
Wastebasket and Printer. Easily 
drag and drop icons to move, file, 
copy, print and throw away. 

Get Organized. 

Organize your PC desktop just as 
you would your real office. File 
documents in folders by project and 
store in the file cabinet. Give your 
documents meaningful names up to 
32 characters long. File wordpro¬ 


cessing, spreadsheet and graphics 
documents together by project, for 
easy access- 

Just click on an icon and both the 
file and its program open simultane¬ 
ously. Younolonger need to jump 
between Windows programs and 
file managers. 

Let “The Agent” do your 
repetitive work. 

Once the Desktop Manager has got¬ 
ten you organized you can have 
“The Agent” automate your repeti¬ 
tive work. The intelligent macro 
recorder vdll watch you complete a 
task just once and then perform the 
task upon demand or you can 
schediile it in advance using the 
Agent Calendar. “The Agent” will 
work across all DOS and Windows 
applications and networks to gather 
the information you need. 


NewWave for Windows will help 
increase your personal productivity. 


Call 1-800-554-1305, 



ext, 118 today for more 
information or 
to find out how 
to purchase 
NewWave 
version 4.0 
(list: $195) risk¬ 
free for 30 days. 




We’re so sure you’ll like NewWave 
version 4.0 that we’re offering you a 
MONEY-BACK GUARANTEE. 


NewWave for Windows. WeVe 
made a great idea even better, 

HEWLETT 
PACKARD 



Offer expbnea 7/31/92 
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NEWS 


FIRST IMPRESSIONS 


Port does a fine job. 1 was able to move 
through the various AppleTalk zones and 
access the AppleShare and NetWare 
servers that reside on the network*s Ether¬ 
net section. The password protection and 
callback features worked reliably. 

When you are back in the office, you 
can examine a log file tliat is stored in a Kl- 
KB buffer within the LanRover/L that 
holds about 400 entries. The log shows 
what users called, when, and for how long. 
Password violations, on either dialing in 
or dialing out, are clearly flagged in red 


text on a color Mac. 

Shiva's LanRover/L provides a reason¬ 
ably priced solution (assuming you already 
own a high-speed modem) that allows re¬ 
mote network access without compromis¬ 
ing the security of your network or dedi¬ 
cating a Mac. When the time comes, you 
can substitute a higher-speed modem with¬ 
out disrupting your user settings. The Lan- 
Rover/L provides the means for offices 
with many mobile workers to keep in 
touch. 

—Tom Thompmn 



I Cambridge Center 
Cambridge, MA 02142 
(617) 252-6300 
lax: (617) 252-4852 

Circle 1214 on Inquiry Cord, 


Lexmark’s Apple Printer Alternatives 



L ooking at a printer with an 
IBM logo connected to a 
Mac Just doesn’t seem right 
Bui that’s what the world has 
come to, and the new line of 
customized-for-Mac printers 
from TBM/Lexmark is a fine 
marriage of disparate manu¬ 
facturers. 

The IBM LaserPrinler lOA 

that 1 connected to my Mac 
SE/30 was fresh off Lexmark’s 
robotized assembly line in Lex¬ 
ington, Kentucky. (Lexmark ts 
an independent company that 
purchased IBM’s printer oper¬ 
ation in 1991, retaining the 
right to use the IBM logo on its 
products.) 

The lOA is Ihe top-of-tlie- 
iine printer of four for the Mac. 

The other three are the 1 OP, 6A. 
and 6P. The 1OA and I OP are 
lO-page-per-minute units based 
on a 68020 processor running 
at 16.7 MHz with 5 MB of RAM. The lOP 
lacks the LocalTalk interface of the lOA. 
The 6A and 6P are 6-ppm units with a 10- 
MHz 68000 processor and 2 MB of RAM. 
The 6A has a LocaiTalk interface while 
the 6P does noL All four printers are 
PostScript-com pati ble. 

I wasn’t surprised at the quality of the 
lOA because Pd used it before. Actually, 
all four of these printers are about a year 
old. Lexmark has taken its flagship PC 
printers and packaged them to run on the 
Mac platform. All the pans and pieces re¬ 
quired (e.g., the PostScript option, extra 
memoiy, and the LocalTalk interface) have 
been available separately. Lexmark has 
put them all together and lowered the price. 
The company has even rewritten its man¬ 


uals lo match the Apple style. Throw in 
software for the Mac, and you have a series 
of printers that you can have up and run¬ 
ning minutes after you open the box. 

Pulling the printer out of the box is a 
one-person job (the loner cartridge is al¬ 
ready installed), and the software instal¬ 
lation is a snap. All four printers come 
with software for both System 6.0 and Sys¬ 
tem 7,0. The IBM LaserPrinter DA (desk 
accessory) lets you select the features of 
the printers. Ail four printers include PQET 
(Print Quality Enhancement Technology). 
This smoothes edges on graphics and text, 
resulting in impressive quality. 

But there's more. The lOA and lOP in¬ 
clude true 600- by 600-dot-per-tnch print 
resolution. For applications like desktop 


publishing or other graphics 
work, the quality is close to 
typeset, and it’s perfect for 
masters of documents that will 
be offset-printed in bulk. 

I’m impressed by the quali¬ 
ty of the lOA.lt’sdeceptively 
light but built like a tank. The 
PC version has proved itself in 
numerous heavy-use applica¬ 
tions here ai BYTE. Since the 
Mac versions are the same 
printers at heart, Td expect the 
same from them. 

With this many features, 
you’d expect these printers lo 
be expensive. Not so. In fact, 
their list prices average 15 per¬ 
cent to 20 percent below com¬ 
parably equipped printers from 
Apple and other manufactur¬ 
ers. And the street prices of the 
LaserPrinler series are often 
con.siderably below list. The 
low prices and numerous fea¬ 
tures of these printers for the Mac make 
for an unbeatable deal, indeed. 

—Stan Mmstkowski 


THE FACTS 


IBM LaserPrinler 10A 

$3995; I OP, $3795; 6A, $2695; 6P, 
$2295 

Lexmark International, Inc, 

740 New Circle Rd. NW 
Lexington, KY 40511 
(606) 232-3000 
fax: (606) 232-2380 
Circle 1215 on Inquiry Card, 
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Systt;nvi Irtfe^ratutn magiKUu; $ays IRIS /W%w ficw, *^lhe 

best piioeJpetjbrmaiice mlia we W seeti ivi a worksta^im 
- or any product Jbr that matter. ** I'heyve also beert 
gwm the BYTE Awtird of Distinction ami the Di^ikil 
RetJumf Editor’s Choice. 

fJupyrighl © iyV2 Silicon Craphic-^f Inc. Silicon Gruphic-s, tbe 
Silici>n Gmphii]^ logii jtrnl I HIS arr ncgisli^nni IrHrlcmark&t ami 
[RES Indigo i& a trodi'niiirk of Silicon Graphii>Hi, Iiht. All ftilii^r 
rr^trrwJ and unrepFlcrrsd Lradimarkri arp the boIc pmjKTly iif 
their respetrtive owners. 


Desktop, RISC/PC, under $10,000... Silicon Graphics. 

It was iKHuifl to liapf»eri. We ve taken everytliing weve learned aljoiLt visual 
computing and built it into powerful systems that everyone can affort! — the 
IRIS Indigo™ family. 

They pack the hot power of workstations and glide hy at the f;cK)l price of PCs, 

And tliey’re reinarkably versatile—gping from conceptual design to man nfac- 
tiiring—from fast 2D drafting throng solids motleling — all with our jjowerful, 
renowned graphics. 

Tliey’re standards-based machines with all the hooks and comic^tions to fit 
easily with other systems. And with a starting price under $I0,fK)0, they hring 
unprecedented grapliics power to more desks for less money. 

See them for yoimself. Get our IVee 20-page full-color 
capabilities brochure, and find out where to check out the 
IRIS Indigo family as weD as our full line of servers and 
su|ierc:oniputers. 

Fax a request witli your rmnie and complete 
address to U*S. (415) 962-1654* attu. depl. 27. 

* The intematiomd opemtor run itufffdy you with your rountry-speci/ic code. 


SUiconGmphics^ 

Computer Systems 
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FIRST IMPRESSIONS 


Acer Delivers the Infotainment Appliance 



A re you contemplating a 
sliopping spree to pick up a 
new computer, a CD player, an 
AM/FM tuner, a fax board* a 
telephone, and an answering 
machine? ]f so, you can now 
get all these components and 
more bundled together in a sin¬ 
gle multimedia computer from 
Acer America. 

I looked at a market-ready 
version of the remarkable Acer- 
Pac 150, which may be the 
first true “infotainment” appli¬ 
ance. Not so much a technical 
breakthrough as a triumph of 
iniegraiion, the AcerPac 150 
could become the hub of your 
home or business information 
and entertainment complex— 
for much less than the cost of 
the pieces bought separately. 

And it’s so easy to use that you 
can be up and running in min¬ 
utes. 

The heart of the system is a slim-line 
20-MHz 3§6SX computer with DOS, 
Windows, a CD-ROM drive, and add-in 
hardware that handles digital audio, fax, 
imd telephone functions. A colorful point- 
and-click interface gives quick access to all 
these functions. The system doesn't car¬ 
ry an MPC logo, but it is fully compUant 
with MPC standards and will play all com¬ 
patible software. 

Out of the box, the sleekly designed 
Aeer-Pac 150 includes 4 MB of RAM, a 
fust 130-MB hard diive (a wise decision, 
considering how space-hungry multime¬ 
dia applications are), a 3M-inch floppy 
drive, a 10!-key keyboard and mouse, 
standard I/O ports, a VGA monitor, and 
one free ISA-bus slot. The built-in CD- 
ROM drive has a decent 350-millisecond 
average access speed. 

TTie multimedia hardware is built onto a 
daughterboard and a bus card. It includes 
a fax modem (2400-bps data and 9600- 
bps send/4800-bps receive fax), a tele¬ 
phone, an audio card (compatible with 
Sound Blaster and Ad Lib), an AM/FM 
stereo tuner and mono speaker, a MIDI/ 
game port, and jacks for external speak¬ 
ers, headphones, a microphone, and stereo 
input. 

Bringing all these functions to life is a 
wealth of bundled software: DOS 5.0 and 
Windows 3.0 with multimedia exten.sions, 
Microsoft Works (the multimedia version), 
and DeIrina's WinFax Pro 2.0. To sweet¬ 


en the deal, Acer includes copies of Mi¬ 
crosoft BtK>kshelf, QBasic, and Window.s 
Entertainment Pack; Compton's Mufti- 
media Encyclopedia; and a 30-day sub¬ 
scription to Prodigy. 

Setting up this system is a lot easier than 
connecting all the components it replaces. 
In fact, the hardest Job was w iring up the 
external stereo speakers. In my first half 
hour using the AcerPac 150, I blasted my 
favorite radio station, called my friends 
using the built-in speakerphone, and sent a 
fax to my home. Then, from another of¬ 
fice. 1 sent the system two faxes and left 
myself some phone messages—all while 
running a Windows paint program. 

Of course, you probably don't want lo 
leave your computer powered on all the 
lime jusi to receive faxes and phone calls. 
With the AcerPac 150, you don't liave to: 
The system includes an ingenious tele¬ 
phone-activated suspend/resume function 
called Start Smart. When a call comes in, 
the computer wakes itself up and answers 
within four rings, separating faxes from 
voice calls, routing them to the appropriate 
software program, and shutting itself down 
again, A front-panel LED even blinks to 
indicate you have a message or fax, just 
like on a regular answering machine. 

The AcerPac 150 is the system the mul¬ 
timedia Tandy 2500SX/20 should have 
been. Acer's achievement is in the details: 
The integration between the media sub¬ 
systems is seamless, the performance is 
balanced, and the user interface is nearly 


perfect. (Tm especially fond 
of the Music Center, a rendi¬ 
tion of stacked audio compo¬ 
nents, complete with LEDs, 
push buttons, and sliders.) Ev¬ 
ery decision about the design 
was thoughtful. For example, 
the system enclosure is screw¬ 
less* and there are even front- 
panel volume controls. 

This computer represents a 
new step in the evolution of 
multimedia. Although it is 
grounded in traditional tech¬ 
nologies—an Intel CPU, Win¬ 
dows software, and desktop 
packaging—the AcerPac 150 
is dramatically different be¬ 
cause it replaces many stand¬ 
alone devices. The one major 
piece missing from the puzzle 
is digital video, which is still 
too new and expensive to be 
integrated into such a practi¬ 
cal system. Just wait a few more years. 

A more home-oriented version of the 
AcerPac 150 is also available. The Acros 
380 is functionally the same as the Acer¬ 
Pac. Its differences lie only in appearance. 
The Acros 380 is being marketed through 
such outlets as Circuit Cellar, Circuit City, 
and Staples, Acer expects that the Acer¬ 
Pac ISO's street price will be in the same 
range as the Acros 380's price. 

My only criticism is that the T/Q ports on 
the back aren't labeled with icons, which 
could confound novices. This is a minor 
quibble* to be sure, but it tells you how 
hard 1 had to look lo fmd something wn)ng. 
The AccrPac 150 will set a standard for 
other mullimedia systems to match. And 
best of all, it's a lot of fun. ■ 

—Andy Reinhardt 
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H e wasn't famous. He 
didn't drive a fanq? car, 
but dressed in his favorite 
Comdex T-shirt and faded 
biue jeans, he set out to 
change the course of the 
computer software industry. 
Quite a task for a ionefy 
software developer. 

Sitting in front of his 

computer, 
drinking 
pots of 
coffee 
and 

smoking 
of 

cigarettes, 
he'd write pages 


It took time. Years in fact. 
But he did it. He wrote the 
most powerful computer 
program in the world. Now 
came the hard part. Selling it. 


The Most Powerful 
Program in the World 

Determined to make those 
long years pay off, he called 
on every distributor. VAR and 
dealer in the world. He drove 
from Beantown to San Diego. 
Flew from Dublin to Borneo. 
Everyone loved the program. 

So he sold a few. Only 
a few. 

Back in Boston he 
wailed. After a long year 


with only 13 orders he set 
out to see what happened. 

As he drove aaoss the 

country and 
Qew around 
the world he 
discovered everyone 
knew about his program. 
Everyone had it too. 

The Glohal Marketplace 

From Paris to Prague, his 
program was everywhere in 
Europe. When he got off the 
plane in Hong Kong he found 
his program stacked to the 
ceiling in every computer 
store. Amazed in disbelief, he 
bought a hundred cartons 
of cigarettes and a hundred 
pounds of Indonesian 
coffee and flew 
back to Boston. 

Beaten, battered 
and bruised he went 
back to the drawing 
board. This time he 
would really 
change the face of 
tlie software industry. 

He would develop a device 
that would prevent 
unauthorized distribution of 
software programs. 

Call It Wlmt You Like 

He developed a hardware 
key. His peers applauded his 
efforts. Finally, a solid solution 
for revenue protection. 


But he didn’t know 
what to call it. He thought 
of naming it after an exotic 
place he visited in his travels. 
Madagascar was a bit too 
long, though. 

"Name it after you, 
Don!', urged his peers. 

So he did. Soon 
everyone was calling 
the key a dongle, 
after Don Gall— 
the lonely software 
developer who did 
what he had to do. 


Sendnel Family 
from Rainbow 

Truth is, more and more 
developers are using keys. 
And the Sentinel Family is 
the most widely used in the 
world. In fact, over 6,000 


developers use Sentinel from 
Rainbow. Why? They are 
simply the most effective, 
reliable and easy to implement 
keys on the market. 

Learn more about securing 
your software 
and how keys 
provide developers 
with extra value. 

Call for a free copy 
' of "The Sentinel 
Guide to Securing 
Software." And see 
just how easy it is to 
install a hardware 
key into your 
application in just 
minutes. Try it 
with our low cost 
Sentinel 
Evaluation Kit. 

Order one for you 
DOS, OS/2, Window;, 
Macintosh or UNIX based 
application. 

And remember, when 
you need a dongle, you need 
Sentinel—the only dongle 
Don Gall would use. 

European Headquaners 

44 0932-570066 

Pacific Rbn/Latin America Headquarters 

714/454-2100 


Distributors located worldwide. 
Call for a distriboior near you. 



Securing the future of software 




You've Come 
A Long WOft Baby 

Today, dongles are different. 
Fact is, they've come a long 
way. Leading the 
industry with 

^ security solutions, 

% Rainbow Technologies 
^ has changed the face of 
hardware keys. They work 
with multiple applications, 
are programmable and 
network versions control 
concurrent usage. And 
they're always transparent 
to the end-user. 




Some can it a dongle. Those who know^ call R Sonthiel. 

4RRAINBOW 

T ICHNOIIGIEI 

NORTHERN EUROPE CENTRAL EUROPE SOUTHERN EUROPE PACIFIC RIM/ LATIN AMERICA 

4 The Forum, Haiiworth I jne Oskar-Messter-Stra-^se 16 2 All^ des Aulnes 9292 Jeronimo Road 

Chensey, Surrey, KT16 9JX United Kmgdom Posdacb 1243, D-8045 Ismaning, Gennaiiy 7819{] Trapped, France Irvine, California 92718 

tel: 44 0932-570056 ■ fax: 44 0932-570743 tdi 49 089-961 3051 ■ fax; 49 089-961 2617 tel; 33 1 3050 4411 ■ fax: 33 1 3050 6276 tel: 714/ 454-2100 1 fax: 714/ 454-S5S7 


CALL FOR YOUR FREE GUIDE TO SECURING SOFTWARE 
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Soon, Eight He 
Computing N^ll 
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AMD Introduces The World's First 
386 Microprocessor With 3-Volt Technology 


Two standard dry-cell batteries.Theres Thanks to the low-voltage Am386 micro- 

really nothing special about them. Aside from processors, laptop, palmtop and notebook 
the fact that they can run a powerful computer designs will become smaller, lighter, 

portable 386 computer for a full powerful than ever before, 

eight hours. Provided, ofcourse. that ;IBl! With battery life of up to eight 

portable is built around a low- hours or more.That's a full day's 

voltage Am386“microprocessor. worth of 386 performance-the per- 


901 TUompeon. P1g«. PQ Box Sunnryvaic.CA94U8S i' l99l Mwanced Micro Devices. Int'Wns Nsji ItaurCqrnpctititin' is a service marHsand AinJao isa trademart erf Advanced Micro Devlccsulnc, 





jts Of Portable 
Look Like TTiis. 


formance you need to run sophisticated 
applications like Windows” 3.0. 

And rest assured, the low-voltage Am386 
microprocessors are proven compatible 
and comply fully with )EDEC standards for 
low-power, 3-volt computing.We can even 
supply you with the 3-volt EPROMs your sys¬ 
tems will need. Other 3-volt system logic 
is also readily available. 

For more information on the low-voltage 


Am386 microprocessors call AMD today at 
1-800-222-9323. You'll never look at dry-cell 
batteries the same way again. 


n 

Advanced Micro Devices 

"Were Not Wur Competition"^ 


All biand qr piqduct names mentlpTwd ale trademarlis at ic^stered Iradefnarks of the<r respecltw holders. IXJRACELL te 3 fe.glstered iradeinark of Duracetl Iruemattonal. inn- 
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WHAT'S NEW • SYSTEMS 


Clock-Doubled 

Performance 

T he CompuAdd 450DX2 
computer gets its perfor¬ 
mance from the DX2-50 
microprocessor, which runs 
at 50 MHz. The unit's sys¬ 
tem board has a hot slot for 
use with CompuAdd’s Hi- 
Rez VGA video controller, 
which enhances video per^ 
formance by operating at an 
effective rate of 12.5 MHz. 
The board also has a socket 
for a math coprocessor. 

Basic configuration of 
the machine is 4 MB of 
RAM (expandable to 64 
MB), an 80-MB hard drive, 
dual floppy drives, and a 
monochrome monitor* You 
can replace the hard drive 
with a 120-, 200, or 425- 
MB IDE drive or a 330 or 
630MB SCSI drive* The sys¬ 
tem BIOS is stored in a 
flash EPROM, letting you 
update it by uploading the 
new code from a floppy disk. 
The unit has a parallel and 
two serial ports. 

Price; $2195 and up. 
Contact: CompuAdd Com¬ 
puter Corp., 12303 Technol¬ 
ogy Blvd., Austin, TX 
78727,(800) 456-3116 or 
(800) 627-1967* 

Circle 1271 on Inquiry Card. 


Feature-Rich 

SL-Based 

Notebooks 

T he N3/SL25 Colorant! 

the N3/SL25 Plus note¬ 
books include a SCSI-2 
connection that lets you hook 




77j£' CompuAdd 450DX2 is powered by the DX2-50 chip. 


up as many as seven SCSI 
peripherals. An enhanced 
parallel port lets you con¬ 
nect to a network. 

The N3/SL25 Color has a 
32-KB memory cache and 2 
MB of RAM (expandable to 
10 MB). The 6.9-pound unit 
includes a J mouse, a serial 
port, ports for a PS/2-style 
external keyboard/mouse 
and an external monitor, and 
a 60“ or 80-MB hard drive. 
The notebook has a 1.44-MB 
floppy drive, suspend/re¬ 
sume mode, user-selectable 
power management, a 9- 
inch passive-matrix 256- 
color display, and an op¬ 
tional 9600-bps send/receive 
fax modem. 

The 7-pound N3/SL25 
Plus—slightly smaller than a 
legal pad—features a sepa¬ 
rate numeric keypad, an inte^ 
grated trackball, and a 
built-in 2400-bps MNP level 
10 modem with fax-sending 
capability. It has a 10-inch 
monochrome triple-super- 
twist sidelil LCD with 64 
shades of gray. 

Price: N3/SL25 Color with 
a 60-MB hard drive, $3799; 
N3/SL25 Plus with an 80- 
MB hard drive, $2999* 

N3/SL25PIUS 


Contact: Leading Edge 
Products, Tnc., 117 Flanders 
Rd., Westborough, MA 
01581,(508) 836-4800; fax 
(508) 836-4504. 

Circle 1272 on Inquiry Card, 


Multimedia 
at Your Desk 

A LR’s25-MHzISA- 
based POwerFlex Flyer 
3SX/25 MPC desktop sys¬ 
tem has 4 MB of RAM (ex¬ 
pandable to 16 MB) on the 
system board, which also has 
an IDE interface, and an 
80-MB IDE hard drive* The 
16-bit unit includes an in¬ 
ternal Sony CDU-31 ACD 
Unit and a Pro Audio Multi¬ 
media Board. 

Other features include a 
Phoenix flash BIOS, a Flex- 
View 3X 14-inch Super 
VGA color monitor with 
1024- by 768-pixel resolu¬ 
tion, five expansion slots, a 
1.44-MB floppy drive, and 
one parallel and two serial 
ports. Software includes 
DOS 5*0, Windows 3*1, and 
Works. 

Price: $2795* 

Contact: Advanced Logic 
Research, Inc., 9401 Jeron¬ 


imo, Irvine, CA 92718, 
(714) 581-6770; fax (714) 
581-9240. 

Circle 1273 on Inquiry Card. 


Scalable 486$ 

T he modular DECpc 
400ST series of 486- 
based PCs and scalable 
workstations uses Intel's 
scalable Xpress architec¬ 
ture for easy upgrading. De¬ 
signed as department 
servers or multiuser systems, 
the DECpc machines run 
Pathworks, NetWare, Vines, 
and SCO Unix, as well as 
DOS 5*0, Windows 3*1, and 
OS/2 1 *3 and higher. 
Standard features of the 
series include 8 KB of inter¬ 
nal cache, 4 MB of RAM 
(expandable to 192 MB), a 
1.44-MB floppy drive, six 
EISA bus-master expansion 
slots, three front-accessible 
storage bays, a hidden bay, 
two serial ports, and a par¬ 
allel port. Maximum disk ca¬ 
pacity is 3.4 GB* 

The DECpc 425ST has a 
486SX processor and oper¬ 
ates at 25 MHz; it is 
upgradable to 33 or 50 MHz 
and has 64 or 128 KB of ex¬ 
ternal cache* The 486 
DECpc 433ST operates at 
33 MHz and is upgradable to 
50 MHz; it also has 64 or 
J28 KB of external cache. 
The DECpc 450ST has a 
486 processor and operates at 
50 MHz; standard external 
cache is 250 KB. 

Price: $4397 to $6595* 
Contact: Digital Equip¬ 
ment Corp., 146 Main St., 
Maynard, MAO 1754, (508) 
493-5111; fax (508) 493- 
8780* 

Circle 1274 on Inquiry Card* 
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Back Up on Tape 
via IDE Interface 

T he Summit Express 
SE305, a 305-MB mini¬ 
cartridge tape backup sub- 
system, uses an IDE em¬ 
bedded AT interface. The 
5 or 3^/^-inch half-height 

drive has file backup and 
restore rates as high as 10 
MB per minute without the 
use of an external controller 
card or slot. 

Configured with 
Summit^fe software for 
DOS, NetWare, and Net¬ 
BIOS LAN applications, the 
Summit Express SE305 
gives you the option of having 
the subsystem con figured 
with SCO Unix software. 
Software data compression 
enables the drive to hold up 
to 305 MB of data when 
reading and writing in Sum¬ 
mits SMS-101 format. The 
drive reads and writes in 
QIC-80 format for 250 MB 
of storage. 

Other features include a 
backup/restore data through¬ 
put rate of up to 10 MB per 
minute with the SMS-101 
format, 64 KB of on-board 
RAM, and disk ROM BIOS 
compatibility. Support is 
available for multitasking op¬ 
erating systems via the op¬ 
tional IDE paddle card 
adapter. 

Price: $695. 

Contact; Summit Memory 
Systems, Inc., 100 Technol¬ 
ogy Cir., Scotis Valley, CA 
95066, (408) 438-2660; fax 
(408) 439-6725, 

CSrcIfi 1275 on Inquiry Card, 


External Drive 
Travels with You 

A portable external hard 
drive, Data Traveler 
connects to your laptop or 
PC via the parallel port to 
provide convenient extra 
storage capacity for your sys¬ 


tem, Available in capacities 
of 52, 84, 105, and 240 MB, 
the under-3-pound unit fea¬ 
tures a (Juantum IDE hard 
drive, has input and output 
parallel ports, and tucks into 
your briefcase. 

Price: $795 to $1995. 
Contact; Kingston Tech¬ 
nology Corp,, 17600 New- 
hope St,, Fountain Valley, 
CA92708, (714)435-2600; 
fax (714) 435-2699, 

Cird« 1276 on Inquiry Card. 


Sun Speed 
on a Rewritable 
Optical Disk 

M ore than a storage 
disk, the Opti/Max 
SCSI rewritable optical disk 
subsystem is an effective 
boot disk for Sun worksta¬ 
tions, With an average access 
time of 7,6 ms, a read/write 
data transfer rate of I MBps, 
and use of the standard Sun 
driver, the Opti/Max shows 
the highest performance 
available in rewritable optical 
disk subsystems, according 
to Unison. 

Intended for use with 
Unix workstations using the 
SCSI bus, the subsystem 
consists of a 514-inch rewrit¬ 
able optical disk, a Unison- 


proprietary SCSI-to-SCSI 
caching controller, and a 
220-W uninterruptible power 
supply. DMA transfers the 
data from the built-in mem¬ 
ory cache to the optical 
disk, letting the caching con¬ 
troller simultaneously flush 
the cache and process re¬ 
quests from the host com¬ 
puter. Cache size ranges 
from 4 to 32 MB; each re¬ 
writable optical cartridge has 
a 600-MB capacity. 

Price; $5000 to $10,000. 
Conlact: Unison Informa¬ 
tion Systems, Ltd,, 21 Walsh 
Way, Framingham, MA 
01701, (508) 879-3200; fax 
(508) 879-0772. 

Circk 1277 on Inquiry Card, 


Mac Magneto¬ 
optical Disks 

T he Condor 650e and 
130e rewritable mag¬ 
neto-optical disk subsys¬ 
tems for the Mac are remov¬ 
able, split-head optical 
units. The subsystems sup¬ 
port applications such as 
desktop publishing, CAD/ 
CAM, multimedia, and 
medical imaging. 

The 5 U-inch Condor 
650e runs at 3600 rpm and 
has an average access time 
of 37 ms. Its maximum data 
transfer rate is 2 MBps, 
with a sustained rate of 1 
MBps. The 314-inch Con¬ 


dor I30e’s average access 
time is 43 ms, and it has a 
maximum data transfer rate 
of 1.5 MBps, with an aver¬ 
age of 640 KBps. Both sub¬ 
systems include motorized 
cartridge load and unload 
and direct seek. The 650e 
features a completely dust- 
proof design. 

Price: Condor 650e, 

$4679, $269 per cartridge; 
Condor 130e, $2498, $99 
per cartridge. 

Contact: Rodime Systems, 
Inc,, 7700 West Camino 
Real, Boca Raton, FL 
33433, (407) 391-7333; fax 
(407) 391-9950. 

Circle 1278 on Inquiry Card* 


Speed Scanning 
for Unix and Sun 

D esigned for document 
image management ap¬ 
plications on Unix and Sun 
Microsystems platforms, the 
M3096G high-performance 
SCSI scanner handles paper 
as large as 11 by 17 
inches. Able to scan at a 
rate of 2,2 seconds per page, 
or 20 ppm, the M3096G 
can process up to 50 docu¬ 
ments at a time using its 
automatic document feeder. 

The scanner recognizes 
256 gray scales and has a 
maximum scan resolution 
of 400 pixels per inch, letting 
you scan photographs. The 
optional Sun Kit lets you in¬ 
tegrate the scanner with 
Sun workstations. Compo¬ 
nents of the kit include the 
M3096G Sun Sparc station 
driver and a compression 
board with 4 MB of RAM for 
standard Group 3 and 
Group 4 fax compression. 
Price: $6720; Sun Kit, 

$ 2200 . 

Contact: Fujitsu Computer 
Products of America, Inc., 
2904 Orchard Pkwy., San 
Jose, CA 95134, (800) 
626-4686, 

Cir<k 1279 an Inquiry Card* 
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The SPARCard 2 makes a PC a duaTprocessing workstation. 


Click Between 
DOS and Unix 

T he Opus Systems 

SPARCard 2 coprocessor 
board for PCs features spe¬ 
cialized system software that 
integrates DOS and Unix 
environments. With the 
board installed, you can 
s^vitch back and forth be¬ 
tween DOS and Unix with a 
single keystroke or mouse- 
click and transfer files be¬ 
tween the environments. 

Based on the 40-MHz 
SPARC processor, the card is 
100 percent binary compat¬ 
ible with all SPARC hard¬ 
ware and software from 
Sun Microsystems and Sun- 
soft. You can simultaneous¬ 
ly run DOSAVindows and 
3500-plus SPARC applica¬ 
tions from the same keyboard 
or mouse and view them on 
a single monitor. 

The SPARCard 2, rated 
at 28,5 MIPS, provides the 
full functionality of a Sun 
Sparcstation 2 motherboard. 
The card includes a dedi¬ 
cated FPU and memory. 
Price: $4145; SPARCard 2 
Kit with a card, 8 MB of 
RAM,a213-MB hard 
drive preinstalled with So¬ 
laris 1.0, and a color frame 
buffer, $6265, 

Contact: Opus Systems, 

329 North Bernardo Ave., 
Mountain View, CA 94043, 
(415)960-4040; fax (415) 
960-400 L 

Circle 12S0 on Inquiry Cord. 

Dual Emulation 
Accelerator 
for LaserJets 

board and cartridge 
combination, the Better- 
Yet TV dual-emulation ac¬ 
celerator for the Hewlett- 
Packard LaserJet Series IT 
and LaserJet III provides four 
distinct performance en¬ 
hancements for these 
printers. The accelerator 
can give you PCL-5 and Post¬ 


Script emulation at a 
throughput speed as much as 
20 times faster than 
standard. 

When you use BetterYet 
IV on your network, auto¬ 
switching between the emu¬ 
lations is possible. Both emu¬ 
lations provide a 600- by 
300-dpi resolution (you need 
an additional 1 MB of 
memory in PostScript mode). 
Price: $999. 

Contact: Output Technol¬ 
ogy Corp., 2310 North 
Fancher Rd., Spokane, WA 
99212, (800) 468-8788 or 
(509) 536-0468; fax (509) 
533-1280. 

Circio 1281 on Inquiry Cord. 

Super VGA Card 
Supports 
Windows 3.1 

he WIN. VGA Super 

VGA card from Video 
Seven is designed to sup¬ 
port Windows 3,1 as well as 
CAD and DOS-based appli¬ 
cations. Available in 512- and 
1024-KB versions, the card 
has hardware-assisted icon 
(BitBlt) transfers and line 
draws. 

The card supports resolu¬ 
tions of up to 1024 by 768 


pixels with 16 and 256 
colors in noninterlaced mode 
and 1280 by 1024 pixels 
with 16 colors in interlaced 
mode. The refresh rate at 
all resolutions is 72 Hz. 
Video Seven’s HT216 
graphics controller is on the 
card, as is a memory-cach¬ 
ing mechanism that lets the 
CPU continuously process 
data instead of waiting until 
after the write operation is 
complete to display memory. 
Price: 512-KB version, 

SI99; 1024-KB version, 
$249. 

Contact: Video Seven, 
Headland Technology, Inc., 
46221 Landing Pkwy., Fre¬ 
mont, CA 94538, (415)623- 
7857; fax (415) 656-0397. 

Circle 1282 on Inquiry Cord. 

Memory Merges 
in Your 
PowerBook 

N OW you can upgrade 
your Mac PowerBook 
by adding to the factory- 
installed memory rather 
than replacing it. The flex 
card from Piiceon is avail¬ 
able for all three PowerBook 
models. 

You can upgrade the 2- 
MB PowerBook 100 and 140 
to 8 MB in two ways: You 
can do it all at once by pur¬ 
chasing a 6-MB upgrade kit 


or by installing a 4-MB flex 
card in the vacant memory 
slot now and adding 2 MB to 
the card later. To upgrade 
the 4-MB PowerBook 170, 
you install the 4-MB flex 
card in the memory slot and 
attach the existing 2-MB 
memory module to the flex 
card, (The other 2 MB of 
memory is on the mother¬ 
board.) 

Price: $395 and up. 
Contael:: Piiceon, Inc., 

1996 Lundy Ave., San Jose, 
CA 95131, (408) 432-8030; 
fax (408) 943-1309. 

Circk 1283 on Inquiry Cord. 


Experiment 
with Fuzzy Logic 

A training/development 
kit that helps you gain 
familiarity with fuzzy logic 
is available from American 
NeuraLogix. The self- 
contained ADS230 kit in¬ 
cludes a PC-compatible 
board equipped with an 
NLX230 fuzzy microcon¬ 
trol ier that lets you try your 
hand at developing AI ap¬ 
plications, Controlling soft¬ 
ware and complete docu¬ 
mentation are included. Rule¬ 
processing time for the 
NLX230 is 30 to 40 times 
faster than that of typical 
software-based or software/ 
hardware combinations, ac¬ 
cording to the company. 
Price: $395, 

Contact: American Neura¬ 
Logix, Inc., 411 Central 
Park Dr., Sanford, FL 
32771, (407) 322-5608; fax 
(407) 322-5609. 

Circk 1284 on Inquiry Card. 
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THF FTSA PC KFFPS YOU 
IJP AND RUNNING. The FTSA 



Inside Information 
On The World's First 
Fault Toleiant PC 


PC utilizes a backup power supply 
and self-recharging battery pack to 
seamlessly stay on-line should 
normal power fail, while its data 
mirroring disk array helps 
prevent downtime due to disk 
crashes. Its components are 
monitored by a diagnostic system 
that will warn you of any impend¬ 
ing problem. 

This makes FTSA ideal for 
critical applications like work¬ 
group LANs. In fact, FTSA is 
compatible with LANtastic and 
NetWare Lite right out of the box. 

THE FTSA PC GIVES YOUR 
DATA A FIGHTING CHANCE. 


INTRODUCING THE FAULT TOLERANT PC FROM 

TEXAS MICRO. If you’re someone who has to be on-line, 
who has to have your data, your PC has arrived. 

Head crashes, blackouts, user errors, bad sectors, 
power surges, jolts, jars, bumps and bruises can’t stop it 
It thrives where others knuckle under. Ife the pit bull 
of PC-dom. It’s the FTSA^“ PC from Texas Micro, and it 
redefines PC fault tolerance. 

THE FTSA PC IS FAULT TOLERANT FROM THE 
GROUND UP. The FTSA PC is built with a proprietary 
system of fault tolerance—called Fault Tolerant System 
Architecture'**—that operates at the BIOS level. 

This specialized, DOS-compatible BIOS binds the fault 
tolerant components together, creating an umbrella of fault 
tolerance, and a level of protection never before achieved in 
PCs. While maintaining a high standard of performance. 


Supplementing the disk array, the FTSA PC employs sophisti¬ 
cated data auditing and archiving systems that virtually 
guarantee data integrity, even in the event of a system crash, 
corruption or unexpected system shutdown. 

The FTSA PC^ modular design gives you plug-and-play 
access to every major component, including CPU and option 
cards, which gives you a 10-minute Mean Time To Repair, 
and CPU upgradability. 

FTSA’S BIGGEST BREAKTHROUGH IS PRICE. In 
fact, the only thing with comparable fault tolerance is a 
minicomputer, which costs 5 to 10 times more. 

Detailed information about the FTSA PC and our fi-ee 
“Guide to Fault Tolerant Computing” are just a phone call 
away. Find out today how you 
can benefit from a PC that has 
inner strength. 



Get An Insiders Look At The FTSA PC. Call 31 36 536 5995. 


All »rod« nom** r«l»r«nctd m* ih* tmvic* maii, trodcmorlc or togisimod trodamoHc of ih* r»$p«ctivc monvfociuror 
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Hill You Remembef 

Erns Your memory? 



Sust remember NOVI~ needs 

no updates. NOVI prevents or detects and per¬ 
fectly repairs both known and unknown computer viruses 
from the moment you install It. NOVI works equally well 
on single PCs or LANs and is fully Windows’" compatible. 
Although NOVI can scan for viruses faster than anything 
else, virus scanning is one thing you can foi^et about for¬ 
ever. Just let NOVI’s patent-pending “Integrity Manage¬ 
ment” take care of your PCs. There will be no hassles, no 
maintenance and no user intervention. You can forget 
about costly and time-consuming updates also, because 
you won’t need them. 


Viruses are creative 
little monsters that can 
eat up your profits. 

Viruses spread very innocently from 
normal computer usage. Bulletin 
boards, hackers and malicious 
employees are not the problem. 
Almost 90% of infections come from 
diskettes, half from dala-only disk¬ 
ettes and 3% from shrink-wrapped 
software. No one is immune. There 
were nearly 1,000 known viruses in 
1991. Between three and five new 
viruses are created each day. Here are 
just three examples: 



CASCADE yiRVS, By the time anyone sees 
the falling letters, your entire site is likely 
to he ittfectcd. 



WMm 





JOSHI VIRUS, This extremely common 
stealth virus damages hard drives and about 
half the Jloppies it travels on. 


































rHis rd rfter n i/irus 



TEQUILA VIRUS. Using advanced anti- 
scanner and stealth techniques, the virus 
infects LANs and corrupts hard drives. 


^oyou think a virus 
could never happen to 
you? 

Over 60% of American companies 
and governmental agencies are hit 
by viruses each quarter. The likeli¬ 
hood of a major virus disaster 
is doubling every four months.* 

•^All data from Dataquest/National Compu¬ 
ter Security Association virus study (11/91). 





4lh Quartfr I‘>V0 - 4th Qutinvr IMVI 


A ctual and projected percent of organizations 
experiencing virus disasters each quarter in 
North America (Dataquest). 



How much are your data 
and downtime worth? 

Viruses are no longer someone 
else’s problem, as many businesses 
have discovered. When a virus hits, 
it can not only destroy your data and 
programs, it can also knock out your 
entire network. A virus puts you off¬ 
line until the problem is solved, while 
it ties up your best people for hours or 
days. With NOVI, you’re always pro¬ 
tected and productive. 

designed to work in 
corporate computing 
environments. 

NOVI has no database to maintain, 
no approval lists, no user updates or 
maintenance. It produces virtually no 
false alarms, even when its known- 
virus features are turned off. NOVI 
prevents file and system areas from 
getting infected in the first place. But 
if an infection occurs, NOVI perfectly 
repairs it, and returns you to normal 
operations. NOVI can do all of this 
automatically and invisibly, without 
showing a single user message. Or it 
can be set up to show up to a dozen 
customizable messages for you and 
your PC security personnel. 

NOVI is the first Object Oriented 
anti-virus system. You can choose 
objects and tailor their behavior exact¬ 
ly to the needs of your environment. 

It occupies from 60 to 600 KB of disk 
space (with two on-line manuals and 
a comprehensive virus information 
base) and as little as 1.6 KB of RAM. 

Eayy to install, easy to use. 

Installing NOVI can be as easy as 
booting from a NOVI “Clone” disk¬ 
ette or logging onto the LAN - no 
questions asked. A comprehensive 
LAN installation can be done under a 
minute. Logs of virus encounters can 
be stored locally or sent as a message 
to a LAN administrator. 

Circle 153 on Inquiry Cord (RESELLERS: 154). 


Pflc pricing protects 
organizations at less cost. 

Multiple installation users get signifi¬ 
cant savings per unit with our unique 
10,25,50,100, or 500 pac licenses. 
This eliminates hundreds of boxes 
and manuals and provides you with 
enough licensed software to handle 
your entire organization or LAN. 


Sgf^^re 


★ ★ ★ ★ 

Ranked by SOFTWARE DIGEST as the #1 
anti-virus program. (Vol. 8.11-1991) 

‘^OVl completely out-classes the other 
programs with pure speed.” 

NOVI comes from Certus Interna¬ 
tional, with a five year history of 
specializing in anti-virus, integrity 
management and systems manage¬ 
ment software. 

K.aUI-800-SAY-NOVI. 



certus 

Certus International Corporation 

6896 West Snowville Road 
Brecksville, Ohio 44141 • 216-546-1500 

•SOFTWARE DIGEST is a registered trademark of National 
Software Testing Laboratories, Inc., a DaUpro co. 


















NEWS 


WHAT'S NEW • OTHER HARDWARE 



Maintain 
Reai-Time Clock 
Stability 

T he ClockMate 913, a 
4.5-V alkaline computer 
clock battery, closely 
matches the real'time clock 
in your 286 or 386 com¬ 
puter* Unlike a lithium bat¬ 
tery, which has a transition¬ 
al voltage delay when normal 
power is lost, the Clock- 
Mate 913 ensures continuous 
voltage above the critical 
3-V level necessary to 
maintain clock stability and 
configuration file memory. 
The battery has a nominal ca¬ 
pacity of 2000 mA, a tem¬ 
perature range of -30®C to 
60^C, an AMP connector, 
and gold contacts. 

Price: $12. 

Contact: Plainview Batter¬ 
ies, Inc., 23 Newton Rd., 
Plainview, NY 11803, 

(516) 249-2873; fax (516) 
249-2876* 

Gird* 1285 on Inquiry Card. 


A Spectrum 
Analyzer for the 
Mac or PC 

A fast Fourier transform 
spectrum analyzer 
that’s Mac or PC compat¬ 
ible, the R3S0 features two 
channels with 14-bit A/D 
and software-selectable input 
signal gain ranges* The 
software includes modes for 
a digital oscilloscope, 
zoom, compare, and save* 
With a dynamic range of 85 
dB, the R380 has a 100-kHz 
sample rate, 16 KB of data 
buffer per channel, and up to 
80(X)-point FFT. An exter¬ 
nal trigger provides remote 
control; a signal cursor and 
two dynamic markers let you 
make spot measurements of 
voltage, time difference, and 
frequency. 

Price: $1995. 

Contact: Rapid Systems, 
Inc., 433 North 34th St*, 


Seattle, WA 98103, (206) 
547-8311; fax (206) 548- 
0322. 

Circle 1286 on Inquiry Cord, 


Cases for the 
PowerBook 

C ompact and Deluxe 
carrying cases for Mac 
PowerBook notebook com¬ 
puters have padded handles 
to make the PowerBooks 
comfortably portable. A 
slim, zippered case, the 
Compact model holds the 
computer, papers, floppy 
disks, and pens* An adjust¬ 
able pad inside helps you 
custom-fit the case to the 
PowerBook or other laptop. 

In addition to the Power- 
Book, the Deluxe model has 
room for such items as a 
power adapter, a modem, 
extra batteries, or an exter¬ 
nal floppy drive* The Deluxe 
also has a window for your 
business cards and an outside 
pocket for keeping plane 
tickets and newpapers easily 
accessible. Padded dividers 
let you custom-fit your 
laptop* 

Price: Compact model, 


$79*95; Deluxe model, 
$129.95. 

Contact: Kensington 
Microwane, Ltd*, 2855 Cam¬ 
pus Dr., San Mateo, CA 
94403, (800) 535-4242 or 
(415) 572-2700; fax (415) 
572-9675. 

Circle 1287 on Inquiry Card* 


Eliminate the 
Mouse Mess 



TP Tying to avoid tangling 
I your mouse cord can at 
times threaten to become a 
full-time occupation. A 
means of eliminating the 
hassle is available in the 
Mouse Control* The filled 
plastic base of the device sup¬ 
ports a metal spring, a plas¬ 
tic extension rod, and a lop 


wire holder that elevates 
your mouse cord, eliminating 
the frustration of trying to 
work around it. 

Price: $9.95. 

Contact: Advanced Image, 

2 Route 13 South, Brookline, 
NH 03033, (603) 673- 
0212 * 

CircU 1288 un Inquiry Card* 

Caption Decoder 
Does More 
Than Decode 

I f you are involved in 
teaching someone English, 
the Caption Master IV cap¬ 
tion decoder and its compan¬ 
ion Super Caption 3.20 
software may be the help 
you’re looking for* The 
hardware and software com¬ 
bination lets you simulta¬ 
neously monitor both caption 
channels on a chosen TV 
channel* The captions are 
displayed on your computer 
screen, enabling you to see 
the full TV picture at all 
times. 

Since Caption Master IV 
gets its signal from your 
TV’s video output, the unit 
is automatically tuned when 
you tune your TV* Super 
Caption lets you freeze a cap¬ 
tion until you’ve finished 
reading it and replay captions 
you’ve missed. ’Vbu can in¬ 
crease the caption size in 
large or small print and 
record the text of a TV pro¬ 
gram by saving the captions 
to a disk file. 

Price: Caption Master IV 
with basic display software, 
$149; Super (i'aption 3.20 
display software, $59; Cap¬ 
tion Master IV and Super 
Caption, $169. 

Contact: Best Electronics, 

30 Hornbrook Rd., Ithaca, 
NY 14850, (800) 292-7021 
or (607) 277-7002. 

Circle 1289 on Inquiry Cord. 
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MMUIEMAN PUIGS IN 
WORUWnDE. 


Now get total power 
protection from MINUTEMAN 
anywhere in the world. 
MINUTEMAN takes charge 
worldwide with instant 
protection when you need 
it most. 

Every day your company 
relies on its voice and data 
communications equipment 
to stay productive. Unfortu¬ 
nately, the electricity that 



MINUTEMAN PRODUCTS 

■ On-iine and standby UPS 

■ Shutdown software for 
every available operating 
system 

• 300VA to lOKVA 

• TUV approval 

• Now in over 100 countries 

■ Begionat service cantors 

■ Automatic voltage 
regulators 

• All Internationa] voltages 


powers these vital systems 
is not reliable. 

Blackouts, brownouts, 
spikes, surges and even 
lightning strikes are 
common. And the high cost 
of losing vital information 
and produciavity due 
to power outages and 


surges calls for preventive 
measures. 

But power requirements 
can be confusing. And your 
company has unique 
needs that often require 
custom solutions. 

MINUTEMAN offers the 
most comprehensive line 



Our MINUTE- 
MAN Global 
Socket (GS) 

Series un^ 
interruptible 
power supplies 
aGcommodate 
the unique 
needs of our 
mtemational 
customers. You no longer 
need to use adaptors or cut 
and splice on a new plug. Our 
GS UPS systems are universal 
and compatible with all major 


Global Socket UPS 
systems are universal 
and compatible with 
these plug patterns. 

■ British (standard) 

■ European 
(Europlug) 

■ Australian 

■ Italian 
• French 


plug patterns. 

Our UPS systems are 
ready for both the individual 
computer and for your 
network. These popular 
MINUTEMAN UPS systems 
employ our 
advanced 
technology to 
create the most 
dependable 
UPS avadable- 
By integrat' 
ing the latest 
MOSFET 
technology 
requiring fewer 
components, 
each GS Series 
model is more compact. 

The result is a truly 
advanced and economical 
UPS for all your business 
needs, worldwide. 


NOViLL 

TESTED 


of UPS systems available, 
protecting all your business 
equipment from stand-alone 
workstations to the largest 
of the IBM AS/400S, 
MINUTEMAN products 
are sold and serviced 
worldwide. Call on oui 
skilled professionals to help 
you detennine your exact 
power protection needs. 


Contact our Power 
Professionals on the POWER 
FAXUNE below, or call 
(214) 446-7363 for your free 
Power Protection Guide. 

(214) 446-9011 Fax 


UNINTERRUPTIBLE POWER SUPPUES 

Reduced prices 
up to 36% 

CaU for complete price list. 
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ER WITHOUT VISION? 



IntroiiwdTig^ 
the first 
486SX 
nereboo/c 
with 

TFT color. 



are about to witness an incredible display of power. 

Introducing the TbshibaT4400SXC.The first notebook 
to offer you all the power of a 486SX with all of the jaw- 
dropping possibilities of TFT LCD active matrix color. 

Consider that with its active matrix SuperVGA color 
screen, theT4400SXC can actually display a kaleidoscope 
of 256 simultaneous colors at a 640 x 480 pixel resolution. 

Rematkabiy; these 256 colors can be drawn from a 
palette of 185,000 colors to give life to photographic images 
and color intensive presentations. Its enough to make your 
retina want to take a vacation. 

Not to mention that each pixel 
on the screen is controlled by 
three individual transistors, ensur¬ 
ing perfect focus and color regis- 
^ tration. The result is'amazing 
clarity far superior to desktop 
i monitors and a brighter, faster 
screen that far exceeds passive matrix LCD color screens. 

Combined with a tfazing 25MHz, 486SX micropro¬ 
cessor and 8K internal cache, it s powerful enough to handle 
your wildest visions. 

Of course, you shouldn't be limited by the number 
of ideas you have either Which is why the T4400SXC is 
equipped with a 120MB hard drive for plenty of storage. 
And 4MB of RAM expandable to 20MB. 

And since ideas happen anywhere, any time, weve 
designed it to fit in half of a briefcase and given it a Nickel 
Cadmium battery that lasts 3 hours per charge. 

Of course, there are times like payday when it is nec¬ 
essary for you to be in the office. Which is why we made 
our new notebook to be expandable 
with our Deskstation IV giving you two 
expansion slots, and ports for external 
monitor and external keyboard. 

Naturally this is all just the tip of the 
iceberg, so call us at 1-800-457-7777 for more information. 

We think you II find that when it comes to the future 
of personal computing,Toshiba has incredible vision. 



In Touch with Tomorrow 

TOSHIBA 

© 1^2 TmMw j^merurd (rtfonrutikm Systsems, Jiic. T^ie Jntel Insure iIobo is a tfodf mark of lute! CoTpomrion. 
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NEWS 


WHAT'S NEW • CONNECTIVITY 


With the I/O Station 464, you can collect data remotely. 


Gather Data 
in Real Time 

T he I/O Station 464 
from Strawberry Tree, 
an Ethernet-based data ac“ 
quisition device, lets you di¬ 
rectly acquire scientific 
data in real time. Designed 
for use in applications such 
as laboratory data collection 
and industrial process con¬ 
trol, the 4 y 4 -by 17-by 16^^ 
inch device lets multiple 
users access data via your 
network. 

You can set up the I/O 
Station 464 in the lab and ac¬ 
cess the results in your 
office, permitting safe acqui¬ 
sition of data during haz¬ 
ardous experiments or pro¬ 
cesses. The unit accepts 
plug-in modules with inputs 
for measuring analog and 
digital signals, outputs for 
control, accuracy to 16 bits, 
and speed to 1 million sam¬ 
ples per second. With the 
I/OStation 464, you can con¬ 
nect your workstation di¬ 
rectly to transducers for col¬ 
lecting data for variables 
such as temperature, pres¬ 
sure, sound, and vibration. 
Price: $3995. 

Contact; Strawberry Tree, 
Inc,, 160 South Wolfe Rd., 
Sunnyvale, CA 94086, 

(408) 736-8800; fax (408) 
736-1041. 

Circifl T 290 on Inquiry Card. 


Multiple 
Connections 
from a COM Port 

T he LiSBus Async I/O 
System lets you use your 
PC as the basis for a mas¬ 


ter/slave network. From a 
single COM port, you can 
address at least 60 devices 
with serial ports at dis¬ 
tances of over 1000 feet; your 
PC addresses each slave pe¬ 
ripheral as if it were the only 
device connected to the ma¬ 
chine. The system includes 
its own link-control soft¬ 
ware, which lets you use your 
current software to commu¬ 
nicate with the peripherals. 

LiSBus (for linear se¬ 
quential bus) works through 
your PC's or peripherars 
RS-232 asynchronous com¬ 
munications hardware, 
using the impedance of the 
transmission cable and a 
proprietary addressing sys¬ 
tem that eliminates the need 
for explicit binary addresses. 
All module connections use 
IDC (insulation displacement 
conne ction) te chnology, 
and all electronics use sur¬ 
face-mounted components. 
The system is EMI (electro¬ 
magnetic interference) 
resistant. 

Price: Starter pack, $650; 
each additional I/O module, 
$70. 

Contact: Gigatec (USA), 
Inc., 871 Islington St., P.O. 
Box 4705, Portsmouth, NH 
03802, (800) 945-3002 or 
(603) 433-2227; fax (603) 
433-5552. 

Circle 1291 on Inquiry Card. 


Smart 

Connections 

S mart Ringbridge pro¬ 
vides local connections 
between token-ring net¬ 
works as fast as 12,000 pack¬ 
ets per second. Able to pro¬ 
vide simultaneous support 
for IBM-compatible source 
routing and IPX routing for 
NetWare, the unit can also 
support a mix of 4- and 16- 
Mbps token-ring LANs. 

The front panel of the 
unit includes DB-9 and RJ-45 
connections, ring-status in¬ 
dicators, ring-speed switch¬ 
es, and a 10-menu LCD 
that lets you isolate problems 
and determine solutions for 
them. The LAN manager 
sees the same display on the 
management console. All 
microcode in the unit is 
stored in a flash EPROM, 
which enables you to down¬ 
load microcode enhance¬ 
ments to the bridge after in¬ 
stalling the new software. 

The unit also comes with 
user-configurable filters. 
Software shipped with the 
bridge includes the stand¬ 
alone DOS text-based 
Bridge Control Program and 
the Windows-based Ring- 
View Bridge Manager. 

Price: $6995. 

Contact: Madge Networks, 
Inc., 42 Airport Pkwy., San 
Jose, CA 95110, (800) 876- 
2343 or (408) 441-1300; fax 
(408)441-1335. 

Circle 1292 on Inquiry Card. 


Network 
on a Board 

T he banner product of 
the Maximizer series of 
expansion boards, the 
MAIN (multiple-access in¬ 
ternal network) Board con¬ 
tains two complete computers 
to provide a transparent 
multiuser system for three to 
17 people (up to eight 
boards can be installed). 

Each 16-bit microcomputer 
on the full-length XT-size 
board has its own proces¬ 
sor, memory, video control¬ 
ler, and I/O comroHer. 

Data transfer between 
the host and slaves takes 
place on the host's bus at 
bus speeds. The slaves, 
which can be as far as 250 
feet from the host and 500 
feet from each other, can 
reboot each other or be re¬ 
booted by the host without 
the system’s being taken 
down. 

With the Mainview soft¬ 
ware utility, each user can 
view and interact in text 
mode with any other user on 
the system. Print queuing, 
spooling, and ledirecting on 
the fly lets you print while 
most applications are still 
running. Of the 1 MB of 
RAM on-board for each 
user, 640 KB is available 
for programs and 384 KB for 
the system and buffers. 
High-speed preemptive inter¬ 
leaved memory access pro¬ 
vides shared access without 
wait states. 

Price: $1995. 

Contact: Hamilton Digital 
Controls, Inc., 2118 Beech- 
grove Place, Utica, NY 
13501,(315) 797-2370; fax 
(315) 797-2309. 

Circle 1293 on Inquiry Card. 
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open new windows with TI microLaser™ printers* 



And get powerful fonts and graphics, 
ease of use and more speed than even 


By now you Ve heard how fest and 
easy Microsoft® Windows™ makes it 
to tap all that PC power you Ve got on 
your desk 

Well now thereV an afeidable, easy 
way to put that power on paper— 
microLaser fk>m Texas Instruments. 

Fight out of the box, micioLaser 
comes with what you need to print the 
dazzling pages of text and graphics 
you Ve dreamed of 
Just plug it in and go. I 
That s because microLaser PS models 
come with PostScript® software from 
Adobe® and the memory it takes to use 


POSTSCRlPr 


it Plus you get your choice of either 17 or 
35 scalable fonts, starting at just $1,399* 

New model. More speed* Same price. 

When it comes to print speed, the 
new microLaser Plus zips along at 
9 ppm. Ifyou need a shared printer solu' 
tion, turn to the 16 ppm microLaser XL 

If ail that isn’t enough, just look at 
what else you get with micioLaser. It’s 
the smallest printer in its dass. It han^ 
dies more paper and envelopes in more 
ways. And it supports more than 4i000 
software packa^, indudingyour 
Windows applications. 


So when you add it all up, you’ll 
understand why the power of your ideas 
needs the power, convenienoe and econ¬ 
omy of microLaser. Let microLaser open 
new windows for you. 

For the name of the nearest dealer, call 

1-8CXV527-3500. 

Texas 

Instruments 


‘Tl suggested laail pfict (Dealer piiDesii^vaiy.JmionLaserisatiademaEkcif TcQsln5tiunu3ilts.l[K]DTpQS3dBd,MoDsoA:i5a[e^5tEiBdl7adeiTiaTkand WsukwsisalzadamikafMjoD^ 
Adobe. TVi^'ripiatid die F^TStSaipt logo are regisiseKd trademaiks of Adobe Sy^Ems, Inc © 19917171060 
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Introducing Intel 
OverDrive” Processors. 

With built-in upgradability 
we promised you room for the 
future. Room for more power. 

Well, the future has arrived. 
Presenting a revolutionaiy new 


Y)ur Upgrade 


category of single-chip 
upgrades: Intel 
OverDrive Processors. 
The easiest, most cost- 
effective way to add 
even more power to 
your system—for 
Intel486~SXPCs 


i4«(»'“SX-20 System 

P^iformiiiice: Mkruiwlll 
Word for Windows* 



OverDrive OverDrive 


now, and soon for 
all 486 systems and 
beyond. 

Just pop in a 
new OverMve 
Processor and you’ll 
improve overall 
i486 SX system 


(DI992 Intel Coiporatiiiin. Jntel486, i4^ and OverDrive are tradeitbadi:^ of Intel Corporalion, * Windows is a imdeinarli; ofMitrtJSOft Corporalion. 









just checked ia 


performance by up to 70 
percent Added perfor- 
mance that will benefit 
over 50,000 compatible 
software applications. 

And that goes for 
today’s demanding Windows 
software, too. 


WE MAKE 
COMPUTERS 
WORK 
HARDER. 


Find otn moic. Ask. for ut 9R 

1-800-538-3373 


In fact, by adding an 
Intel OverDrive Proces¬ 
sor, your486 PC will ewMi 
run multiple Windows 
applications faster. 

To check in to the 
OverDrive Processor, see your 
local computer dealer now. 


Or for a detailed brochure, call 
1-800-538-3373, ext 98. And huny. 
The vacancies are filling fast 


itiU 
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WHAT'S NEW • PROGRAMMING SOFTWARE 


Add Handwriting 
Recognition 
to Programs 

T he developer’s version 
of Paper Keyboard from 
Datacap lets you use the 
program’s handwriting'rec- 
og nit ion and optical-charac- 
ter^recognition capabilities in 
your own imaging and con- 
tent-based applications. PKD 
(Paper Keyboard Dev) 
allows distribution of run¬ 
time versions of the Data¬ 
cap software and supports 
Windows’ DDE. 

PKD is geared toward 
the software applications 
publisher and works as a 
tool that collects and distrib¬ 
utes data from scanned 
forms. After scanning a com¬ 
pleted form, you develop a 
program that saves the 
scanned data in a database. 
PKD provides improved 
handwriting recognition 
and supports check-box 
recognition* 

Datacap also offers an 
end-user version of the prod¬ 
uct. Paper Keyboard ICR 
(Intelligent Character Recog¬ 
nition) offers all the func¬ 
tionality included in PKD, 
but without support for run¬ 
time versions. 

Price: PKD, $4995 plus 
run-time fees; Paper Key¬ 
board ICR, $3995. 

Contact: Datacap, Inc., 

580 White Plains Rd., Tarry- 
town, NY 10591,(914) 
332-7515; fax (914) 332- 
7516. 
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Rational 
Is Ready for 
32-bit Windows 

B igWin, announced last 
summer and available 
now from Rational Sys¬ 
tems, lets you develop 32-bit 
Windows applications that 
will run under Windows 3 .0, 
3,1, and NT (New Technol- 
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Paper Keyboard's on-screen verification displays the original 
image and the recogniz/ed value for maximum accuracy. 


ogy). The application extend¬ 
er js compatible with 16- or 
32-bit DLLs and offers 
source code compatibility, 
compiler independence, and 
zero-based fiat model ad¬ 
dressing. According to the 
developer, you can convert 
16-bit applications to 32 bits 
by modifying a make file 
and rerunning it. 

Rational Systems is also 
shipping its WinServe DOS- 
to-Windows conversion 
toolkit. WinServe splits your 
existing DOS applications 
into client and server pro¬ 
cesses; your original appli¬ 
cation runs under Windows 
in an invisible DOS session 
via a front-end program* 
WinServe provides develop¬ 
ment tools such as a standard 
DLL, a built-in debugger, 
and a Windows 3*0 virtual 
device driver* 

Price: Both products start 
at $5000. 

Contact: Rational Systems, 
Inc., 220 North Main St*, 
Natick, MA 01760, (508) 
653-6006; fax (508) 655- 
2753. 
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Build Speech 
Synthesis into 
Mac Programs 

T he SBDK (Sound Bytes 
Developer’s Kit) lets you 
incorporate speech synthe¬ 
sis into new or existing Mac¬ 
intosh applications. The 
SBDK library uses Emerson 
& Stern’s Sound Bytes (ext- 
to-speech synthesis program, 
which is included in SBDK* 
The company says that Sound 
Bytes achieves natural- 
sounding results by convert¬ 
ing entire sentences, not 
just words. Possible applica¬ 
tions for the SBDK include 
software to access E-mail via 
telephone or to update pub¬ 
lic information systems (e.g,, 
train schedules)* 

The SBDK features a 
55,000-word expandable dic¬ 
tionary and can read and 
synthesize words that are not 
in its dictionary. You can 
control your SBDK-based 
program’s pitch range and 
rate of speech. 

Price: $3750, plus run-time 
license fees. 

Contact: Emerson & Stern 
Associates, Inc., 10150 Sor¬ 
rento Valley Rd., Suite 210, 
San Diego, CA 92121, (619) 
457-2526; fax (619) 457- 
1876. 
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Rumba Your Way 
to Simplified 
Host Access 

R TVB (Rumba Tools 
for Visual Basic) lets 
you build GUI-based front 
ends for mainframe applica¬ 
tions running under Win¬ 
dows. You use the program 
with Wall Data’s terminal 
emulator for 3270 or AS/400 
systems and Microsoft’s Vi¬ 
sual Basic. 

RTVB adds custom con¬ 
trols to the Visual Basic 
Toolbox. The Form Builder 
feature automatically trans¬ 
lates host screens, fields, 
and functions into Visual 
Basic forms. 

Price: $195. 

Contact: Wall Data, Inc*, 
17769 Northeast 78th Place, 
Redmond, WA 98052, 

(206) 883-4777; fax (206) 
885-9250* 
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Multimedia 

Hypertext 

Authoring 

H yperWriter 3*0, the 
hypermedia and multi- 
media document-authoring 
system, lets you merge and 
link text, graphics, audio, 
video, and animation within 
a single document. 

Hypertext linking op¬ 
tions include cross-referenc¬ 
ing and activation of exter¬ 
nal DOS applications. The 
system supports DLLs and 
DDE (both as client and 
server). You can import 
text from Microsoft Word 
and WordPerfect files or 
import graphics files via 
*PCX, *GIF, .BMP, and 
other filters* 

Price: $695. 

Contact; Ntergaid, Inc., 
2490 Black Rock Tpke., 
Suite 337, Fairfield, CT 
06430, (203) 368-0632; fax 
(203) 334-5658. 
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M I C R 0 G R A 

esigner 


The Drav^^S 


PRODUCISOF 
Hi PAST. 



PRODUCTOF THE YEAR 


T he experts have cast their bal¬ 
lots. And once again, the winner 
is Designer! 

Micrografjc Designer" is the only il¬ 
lustration software declared “1991 
Product of the Year” by InfoWorld. 
The only illustration software named 
“Editor’s Choice” by PC Magazine 
for three straight years. The only il¬ 
lustration software to rate five stars 
from Software Digest. 

That’s because no other software 
comes near the precision drawing 
power of Designer. With features like 
multiple layers. Dimensioning. Full- 
color, full-screen editing. And built-in 
tjFpe-handling software plus 180 Type 
1 fonts worth over $5,000! 


INFO 

WORLD 


PRODUCT 


19 9 1 


**New kxt, hknd and col<yr 
featufU combine to keep 
Des^ner compeHHm in a fast- 
moving fkld. This precise, 
tooi-rick drawing ^ckage has 
its rooU in CAI), but ^ attracts 
other gmpkks users as well*' 


Features 

Designer 

Corel Draw 

Drawing layers 

S 4 

1 

Dimenskinmg 

fes 

! 4 d 

Object snap 

Ifes 

No 

Maximum drawing size 

m*xl 32 ' 

17 ^x 17 “ 

Edt in fij 

Tfes 

No 

Clip art images 

Over 1,700 

75 Q 

Type 1 fonts 

180 

0 

PageMaker 4.0 filter 

Ifes 

No 

On line help screens 

\!es 

No 

24 'liDur support 


No 


Move up to Designer now 
and get 70% off! 

If you use Corel Draw or Aits & Let¬ 
ters, call us with your serial number 
and we'll upgrade you to Micrografx 
Designer for only $199 (regularly $695) 
plus $10 shipping and handling. If 
you're not blown away by how much 
more you can do with Micrografx 
Designer, return it for a M\ refund.* 
This is a limited-time offer, so act now! 


Why settle for a product of the past 
when the fiiture of PC illustration is 
Micrografe Designer? Call today to 
order or request a free working 
model! 

30-day money-back guarantee! 

1 - 800 - 598-1675 


MICROGRAFX* 

^Shipping & bandlmB dizrgc nuL rcfuiriahte. Olher rcStridi™ may apjiy. Flcaa: call ciratoincr Service ktt fclom authursatlofl JiUltiber. MctOgrafe reserves tlw ngfu to cancei or amend llie alwve offer it any (line. 
MjcTogTifKj^. 13«3Arapiiho, RiclMir£tsoi»,TX 75091 {3141 ZM-I7S9.r ’ - —- -.. -x 


All rights reserved. Micrngjiafii is i registered trademark and 
Dcsigiier &yslefn iiequbemenis.: 23& {3S6 recaniEnendedJ IBM PC or 


Mmise «■ dwltaEiR pad. Windaws-cmvalible 
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WITH OTHER NOTEBOOKS. YOU C 
WITH OUR NEW NOTEBOOKS, YOU 

CAN PICK UF 




■ %. 


It^ no wonder the phones are ringing 
the walls at Etiepress. Because our two 
notebook computers offer exactly what 
people want-more features than most 
desktop systems and a choice between 
our popular 325NXL and our new 425CXL. 
(Not to mention incredibly qffbrdable prices.) 


$ 2,695 

Express 425CXL 

Nobody likes to wait* 

When you want your data^ you want it now* And when 
you want the next generation in portable computing 
power, you want that now, too* 

Announcing: The end of the wait. Now. Just pick up 
the phone, 

Here’s the Express 425GXL, the 25MHz 486 notebook 
computer that can tackle big spreadsheets, analyze 
statistics and fine tune your graphics* Anywhere, Anytime. 
In no time. For only $2,695* 

Now, a 486 doesn’t have 
to be a big box in your office. 
Get a 425GXL, and you can 
have the power you need 
with you. All the time. When 
you need it* 

The 425GXL features 
the new Cyrix GX486SLG 
microprocessor, an 
affordable and compact chip 
that’s ideal for notebook systems. It’s physically smaller 
than the other 486 chips, so it fits easily into the tight 
confines of a portable computer* It uses less power than 
other 486 chips, so your batteries last longer for big jobs* 
Yet this Cyrix chip delivers 2 to 2.5 times the speed of a 
386, And it has a built in cache* 

The 425GXL has full coprocessor support—plus all 
the popular Express features that come with Express 
notebooks. Its built-in trackball and fax/modem (including 
free fax and communications software!), 4MB of RAM, 
80MB hard drive and the amazing, utility-filled DR DOS 
6*0 make using all that 425GXL power a breeze. 


Connect to printers and 
other peripherals* Ekch 
notebook haa one RS*232 
serial port and one paraltef 
printer port, plus external 
VGA video, PS/2 mouse and 
PS/2 keyboard connectors. 


Copy and share data with 
our high density 1*44MB 
3,5" internal floppy drive* 
An SOME hard ddve and 
4MB RAM give you 
storage and memory for 
big applications and data. 


We Accept MasterCard. VISA, money ordera, certified checks (ple&se allow ten diiy» 
^ pnwcssiiiiSJi CODl». company and institiitiona] purchosv orders fntiitlmuni InltUd 
purchase ^ 250 . thereafter USOwfth approved eredit) and wire transfers. ^ippjnj| 
chsTi^ are calcnlated oeeofdiii]^ to and distance. Tbxfts rcsidciits. ptcflsc wd 

appropriate aalea tax* CompuAdd Express will replace or repair defective boidwairic. 


Cyrix GX486SLG 
microprocessor. 

Our super-twist backlit 
liquid crystal display has 
64 levels of grayscale and 
a *30mm dot pitch* It 
measu res 9.4 " diagonal I y. 

We install a 96tM) baud 
fax/2400 baud modem* 
both with send/reeeive 
capabilities. And we include 
Quick Link II™ fax/ 
modem software FHEIi:, 

Sleep button and built-in 
power management ^ 

logic for up to 3 hours of 
battery life. 

Our 8f)MB hard drive and 
4MB of RAM mean big 
Windows programs run 
great. Use DR DOS 6*0 
data compression and 
your drive can hold 
up to 160MB! 

1*44MB3*5" internal 
floppy drive. 

Most notebook 
microprocessors run at 
only l6MHzor20MHz 
Ours run at 25MHz, 




















ET LIMITED FEATURES AND SPEED. 
RE LIMITED ONLY BY HOW FAST YOU 
THE PHONE. 



Free DR IX)S 6.0 gives you 
superior control over your 
system, cache to 
password protection. 

The 42SCXL includes full 
math coprocessor support. 

101-key function keyboard 
(implemented with 84-key 
layout) has the IBM “feel” 
because lt"s made by the 
same manufacturer. 

Weighs less than six pounds, 
even inc I udi ng the battery I 

Inverted “T” arrow keys 
are in the lower right hand 
comer where they betong- 

IVue notebook size 
(S.5^xll“) 

Built-in trackball with 
200dpi for accurate 
pointing and two click 
buttons to select icons 
and commands. 


Our FREF carrying case 
has a shoulder strap and 
pockets. E^ckadapters, 
batteries, diskettes and 
other supplies, its durable, 
padded design protects 
yournotebtwk. 


You'll never forget your 
trackball—because it's built 
in! A 200dpi resolution 
assures accurate pointing 
when you run Windows 
on the road. 


snitwATCftnd i.'Oflsiinuiblc items^ A IS percent rEstDclungfeenujrbeciuir^ed. Alf retiun 
items miut be aocompoiued by a return merehundbieautharixacioii (RMA) npiKibcT- 
Prioes oihI product dit^'riptiofts are mbject to chan^ without notice. CompuAad 
Express Is not liable Cor damage due teomitsiou^or typogruphical errors. 


$ 2,095 

Express 325NXL 

Traveling light isn*t enough any more. Not if it means 
leaving features behind. Because when you travel today, 
you expect the same capabilities out of your notebook 
system that you get from the big desktop in the office. 

That^ why the Express 325NXL, our 25MHz 386SX 
notebook, has been such a runaway success. 

Now you can take Windows on the road-because the 
325NXL has a built in trackball, 4MB RAM and an BOMB 
hard drive. 

You can keep in touch no matter where you are— 
because the 325NXL has a built-in fax/modem (with free 
software!) and a 3,5" floppy drive. 

And you ean work comfortably anywhere—because 
the 325NXL has a 64 grayscale display and a keyboard 
with that familiar IBM click. 

Meanwhile, back in the office, the 325NXL works like 
a versatile and powerful desktop system. Connect a printer 
and other peripherals, a VGA display, a full size keyboard 
and mouse. You can almost forget it's a notebook. 

Until it's time to go on the road again. Because then, 
you'll have a light, portable system—with all the features 
you need already packed. 

So, remember. If you're lookingfor the latest 
tec/inofogy in notebook compiiters and very, very 
affordable prices, i£k time yem 
called Express. Because you 
get toll free technical support 

• One year fimited voarranty 
covering replacement or 
repair of defective hardware 

* E^epress 30-€iay exchange 

•Rapid repairs • Teefinicaf Corr^xjMd m 

bulletin board seruice. ^ a A/^ 

Call to order or to request ^ 

a^ree catalog. 

800 - 925-3525 

12306 Ibehnology Boulevard, Austin, Ibxas 78727 
Hours: 8aiii-6pin (CST) M-F 512-219-2890 
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• BUSINESS SOFTWARE 



Pacioli 2000's Memorized Invoice feature lets you set cycles 
for executing accounting tasks on specific groups of accounts. 


A Wealth of New 
Features in 
Pacioli 2000 2.0 

V ersion 2.0 of Pacioli 
2000 features faster, 
improved account entry, a 
simpler chart of accounts, 
easier period opening, and 
support for recurring entries 
and accruals. Other new 
features include a consoli¬ 
dated record tool, account- 
style templates, the ability to 
import accounting transac¬ 
tions from standard ASCII 
text files, and support for 
up to three different taxing 
authorities. 

Price: $49.95. 

Contact: M-USA Business 
Systems, Inc., 15806 Mid¬ 
way Rd., Dallas, TX 
75244, (214) 386-6100; fax 
(214) 404-1957. 

Circle 1301 on Inquiry Cord . 


PowerPoint 3.0 
for Windows 3.1 

F ully rewritten to take 
advantage of Windows 
3.1, PPW (PowerPoint for 
Windows) 3,0 is the only pre¬ 
sentation application with 
full OLE (Object Linking 
and Embedding) client/ 
server support, says deveL 
oper Microsoft. Other key 
Windows 3.1-based fea¬ 
tures are support for Win¬ 
dows for Pens and 22 True¬ 
Type fonts. 

The program’s auto- 
outlining and bullet modes 
guide you in creating a bare- 
bones text slide. Then you 
can assign visual characteris¬ 
tics to your raw text using 
PPW’s 150‘pJus slide tem¬ 
plates or your own slide 
styles. The color palette of¬ 
fers 16.7 million shades, 
and the product supports 24- 
and 32-bit color. 

PPW lets you preview 
and import previously de¬ 
signed files, and it comes 
with graph, draw, and clip¬ 


art tools. Once you’ve 
created your slides, you can 
sort and preview the images 
and transition effects. Dur¬ 
ing an electronic presen- 
tion, you can draw on your 
slides as you display them. 
Price: $495- 

Contact: Microsoft Corp,, 

1 Microsoft Way, Redmond, 
WA 98052, (206) 882- 
8080; fax (206) 936-7329. 

Circia 1299 on Inquiry Card. 


Put an End to 
Blind Searching 

C urrently available as an 
add-on to WordPerfect 
for DOS, UCCM (Utley- 
Cross Correspondence Mam 
ager) automatically orga¬ 
nizes and indexes the 
correspondence on your 
hard disk. UCCM recognizes 
date, location, names, sign- 
offs, and many other syntac¬ 
tical identifiers. UCCM 
will find “misplaced” text 
and then let you view, back 
up, copy, move, edit, or de¬ 
lete it. You can also do full 
Boolean searches. 

Price: $89. 

Contact: The Utley-Cross 
Co., 56A Main St., Suite 
130, Maynard, MA 01754, 
(508) 263-0386. 

Grcitt 1300 on Inquiry Curd. 


Control File 
Access and 
Use via LAN 

L AN administrators can 
use Windows Worksta¬ 
tion 4.1 to create a GUI for 
each network user and cus¬ 
tomize each user’s options 
depending on his or her 
needs and access rights. 
Windows Workstation also 
lets you perform software 
monitoring and maintenance. 
Windows Workstation sup¬ 
ports NetWare, LAN Man¬ 
ager, and Vines. 

Price: $995 for 10 users; 
$2495 for 100 users; $4995 
for 250 users. 

Contact: Automated De¬ 
sign Systems, Inc., 375 
Northridge Rd., Suite 270, 
Atlanta, GA 30350, (404) 
394-2552; fax (404) 
394-2191. 

Circle 1303 on Inquiry Card. 

Timeslips 
Tracks 30,000 
Clients 

V ersion 5.0 of the Time- 
slips lime-tracking, bill¬ 
ing, and profitability man¬ 
agement software for legal, 
accounting, and other ser¬ 
vice businesses offers more 
than 100 new features and 


improvements, including new 
report styles and a larger 
client capacity. Timeslips 
5.0 can now keep tabs on 
30,000 clients per eight-user 
program. 

New reporting functions 
let you generate a report on 
anything that goes on a time 
slip. You can also monitor 
the time you spend per¬ 
forming certain tasks and as¬ 
sign up to six billing rates 
per client. An enhanced im¬ 
port module lets you import 
ASCII-based files from data¬ 
bases, spreadsheets. Sharp 
Wizards, and other sources. 
Prke: $299.95 for eight 
users; $599.95 for 250 users. 
Contact: Timeslips Corp., 
239 Western Ave., Essex, 

MA 01929, (800) 791-0999 
or (508) 768-6100; fax (508) 
768-7660. 

Cird« 1302 on Inquiry Card. 


Clip Art Gets 
Down to Business 

T he SmartPics Win¬ 
dows-based clip-art li¬ 
brary is an OLE (Object 
Linking and Embedding) 
server intended for use with 
business applications such as 
spreadsheets, word proces¬ 
sors, and presentation pack¬ 
ages. The 38 subject topics 
comprise over 2100 images. 

SmartPics provides cus¬ 
tomizable installation op¬ 
tions, vector and bit-map 
support, clear gray-scale or 
linear conversion (for fax¬ 
ing) and support for standard 
Windows graphics file 
formats. 

Price: Server edition, 

$195; client editions, $49 
each. 

Contact: Lotus Develop¬ 
ment Corp., 55 Cambridge 
Pkwy., Cambridge, MA 
02142, (617) 577-8500. 

Cird# 1304 on Inquiry Card. 
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Accelerated Database Performance 

Compared to conventional relational databases, retrieval 
of records can be 10—^20—even 50 times faster with 
Raima Data Manager from Raima Corporation. 

Propelling The Biggest Names In Business 

Companies like General Motors, Hewlett-Packard, IBM, 
Eastman Kodak, Rockwell and others are using Raima 
Data Manager in their competitive environments. 

Today's most critical, most demanding applications 
demand the high performance of Raima Data Manager. 

Powerfully Efficient Leading-Edge Technology 

Raima's combined technology merges the flexibility of 
relational databases with the lightning speed and efficient 

Raima Data Mana ger^ 

The High Performance DBMS 


storage of the network model. With the program written 
entirely in C, you can "fine-tune" the Raima Data Manager 
engine for optimum performance in any application. 

Put Yourself In Fast Company 

Give yourself the competitive edge of Raima Data Manager; 

• Speed—^faster access to data 

• Portability—^supports most environments 

• Royalty-free—^increase your profits 

• Source code availability—total programming flexibility 

• Full Raima support services—^including training 

Whether you're writing a stand-alone DOS application, 
or one for UNDC accessing thousands of records, Raima 
Data Manager will put your application on the fast track. 
Race to the phone and call for more information! 

In the U.S. or Canada, call: 1-800-DB-RAIMA 

In Washington state or international, call: (206)747-5570 


■JPPJJMJPfPPPJ Relaiional B-iree indiijiing, Netwoft data model Relaiiona] SQL query and tepon writer. Single & mulii-user, Autoniadc recovery. Built-in referential integrity, 
Supports; VMS, QNX, ULTRIX UNIX System V, Berkeley ^X ADL SunOS, SCO, MS DOS, MS Windows, and OS/2. Must C Compilers and LANs ^porl^ 

Raima Corporation 3245 146th Place S.E., Bellevue, WA 98007 USA (2B6)747»5S70 Fax: (206>747-1991 

International Distrifriiiors; Australia: 612 419 7177 Bctgiimi: 32 2 734 Estoma: 7 142 328 287 Imland: 358 080405350 trance: 33 1 46 09 27 84 Gcmianu 49 7022 34077; 49 214 91051 
Italy; 39 49 829 1285 Japan: 81 33 865 2140 Mmim 52 83 49 53 00 The Netlierlaiids 31 2159 46814 Norway; 47 2 38 48 88 Russia; 7 812 292 7210 Singapore; 65 334 0061 Sweden; 46 13111 588 
Switzerland: 41 64 517475 Taiwan: 886 2 552 3277 Tnrfcey: 901 152 05 16 Unileil Kingdom; 44 992 500919 copynghi oj«u Rfl™ cerpomtion, ah ngha reservuL Photo: Date LoFoSient 
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3, Phenomenal 3D rendering. 
Capabilities that used to come only 
with AutoShade* are now built into 
AutoCAD* Release 12. And hidden line 
removal is up to LOO times Caster 

4 AutoCAD SQL Extension CASE) 
allows you to access data in standard 
database management systems via 
SQL ASE provides commands for ma¬ 
nipulating external nongraphic data 
and linking it to graphic entities in 
AutoCAD drawings. 

5. Region Modeler creates intel¬ 
ligent 2D models Allows you to quickly 
create 2D shapes with holes and com¬ 
plex boundaries. Automatically Tinds 
area^ perimeter and inertial properties 
of a region. 

6. Automatic timed save at user- 
selected intervals. 

7. Now you can use PostScript* 
typefaces in AutoCAD drawings 

8 You can also import PostScript 
files into AutoCAD, and plot them 

9 New boundary polygon com¬ 
mand surrounds an area with a closed 
polyline automatically 

10. blew Fence or Polygon window 
crossing selection feature speeds selec¬ 
tion of entities in dense and complex 
areas of drawings 

11. No Main Menu! You now enter 
directly into the AutoCAD drawing edi¬ 
tor, where you can perform standard 
file handUr^ and configuration opera¬ 
tions, as well as work on your drawing. 

12. Dramatically improved entity 
selection speed in large drawings 

13. Nested entity dimensioning. 
Entities within blocks or external ref¬ 
erences are now easily dimensioned. 


14. Locked layers feature prevents 
accidental modification of drawing 
data, 

15. PostScript output feature lets 
you enhance AutoCAD drawings by 
using PostScript-compatible imaging 
programs. 

16. Release 12 and Release 11 draw¬ 
ings are forward and backward 
compatible, 

17. Support for 255 individual pen 
widths for laser and electrostatic 
plotters. 

18. You can plot without leaving the 
drawing editor. (And without losing the 
UNDO file.) 

19. Now you can import TIFE GIF 
and PCX raster Images into your 
drawing. 

20. GripEdit feature allows interac¬ 
tive editing of selected entities without 
runnir^ a command 

21. PidtFirst feature lets you select 
entities prior to executing a command. 

22. Improved external references. 
You can attach, reload or bind Xref files 
while the "masted' is being edited. 

23. Enhanced hatching Automati¬ 
cally hatch bounded areas with a single 
pick. 

24. New continuous polyline line- 
types facilitate contour mapping and 
other applications. 

25. Programmable dialog boxes can 
be customized for your particular 
workirig environment or by third-party 
application developers. 

26. AuioCADk new integrated cal¬ 
culator performs calculations based on 


existing geometry and includes exten¬ 
sive algebraic and geometric functions. 

27. New ALIGN command lets you 
move and rotate entities in 2D or 3D. 

28. 3D ROTATE command rotates 
entities about an arbitrary 3D axis. 

29. 3D MIRROR command mirrors 
entities on an arbitrary 3D plane. 

30. CHANGE command enhance¬ 
ments simplify entity property modifi¬ 
cations, such as elevation, color, layer, 
linctype and thickness. 

31. Advanced, multipoint tablet cal¬ 
ibration allows compensation for map 
projections or stretched drawings. 

32. Platform-independent menus 
and dialog boxes that follow operat¬ 
ing system standards. So AutoCAD 
works like other pTOgrams on your 
computer 

33. An improved graphical in¬ 
terface makes the power of AutoCAD 
more accessible to everyone. 

34. Cascading pull-down menus 
that put more power at your fingertips. 

35. Pop-up menus at the cursor 
location for often-used items. 

36. Screen menu is automatically 
updated to reflect the currently run¬ 
ning command. 

37. Shift and Control key combina¬ 
tions allow you to invoke more com¬ 
mands with your mouse and digitizer 
buttons. 

38. Single mouse click-and-release 
action for selecting pull-doHvn menus. 

39 Automatic Drawing Conversion. 
Full support for any drawing created by 
any version of AutoCAD. 


40. Enhanced CONFIG command 
allows for configuring AutoCAD from 
the drawing editor 

41. New dialog boxes give you con¬ 
trol of dimension variables and styles, 

42. Dimension dragging feature 
provides visual feedback while creating 
dimensions. 

43. RECTANGLE command now 
allows you to create a rectangle with 
just two screen picks, 

44. Enhanced Write Block com¬ 
mand helps developers maintain 
''smart" drawings (entity handles) 

45. Enhanced command transpar¬ 
ency lets more commands be used 
inside other commands. 

46. Transparent "Object Ftlters" dia¬ 
log box allows more flexible definition 
of selection sets, 

47. ZOOM Window is now the 
defaulL 

48. DXFIX utility reads R12 DXF" 
files and translates them into RIO files. 

49. New COMPILE command com¬ 
piles shape files* font files and ^e 1 
POstSchpi fonts. 

50. Now you can fill closed poly¬ 
lines with PostScript patterns for ex¬ 
tremely high-quality output 

51. Network users can view and 
plot AutoCAD drawings without using 
server authorization. 

52. Database-specific drivers link 
AutoCAD and external nongraphic 
databases, such as dBasef Paradox* 
Oracle* and others. 

53. Create New Drawing command 
now allows you to start with an unnamed 






drawling or specify a prototype drawing. 

54. OPEN cornmand presents 
"Open File” dialog box to siinplify load¬ 
ing of existing drawings 

55. SAVE AS command now changes 
the current drawing name to new name 
specified. 

56. END and QUIT commands 
prompt you for a file name when 
trxiting an unnamed drawing, to pre¬ 
vent you from losing data 

57 Several Auto LISP* enhance¬ 
ments, including much faster loading of 
USP routines, 

58. A wide range of new and en¬ 
hanced system variables, especially 
created for the power user 

59, DD Modify command alkrws for 
interactive editing of entity parameters. 

60 New Units Control dialog box 
shows all units, angles and direction 
viikes on-screen as wel as precision 

settings 

61. New special context-sensitive 
help dialog boxes allcjw you to browse 
through available help files. 

62. New View Control dialog box 
allows selectiTig with a pick instead of 
typing in view name. 

63. You can plot AutoCAD drawit^ 
as bit map files in POi TTFfi TGA and 
GIF formats. You can even automati¬ 
cally FAX your drawings ^ subcon¬ 
tractor or client. 

64. 24-bit, true color rendering is 
supported by appropriate hardware. 


65. PostScript files can be brought 
in as outlines or fully rendered images. 

66. Modify Entity dialog box en¬ 
ables yon to edit an entity's properties 
directly 


67 Mirrored blocks can now be 
exploded. 

68. List and load standard AutoCAD 
SHX fonts as well as Adobe "fype 1 fYjst- 
Script fonts from dialog box. 


69. New option allows a box to 
be drawn around dimension text 
automatically 

70. Insert a text string before or 
after dimension text automatically 


But Either One Of These Alone 
Makes It Worth The Price. 

1. Something every AutoCAD* user has been wait- 
ing for: new technology that virtually eliminates 
regens. A new built-in 32-bit display list permits pans 
and zooms without regens. So you can spend your time 
editing your drawing, instead oj waiting for regens. 


71. Configuring for ADI* drivers has 
never been easier, with the new feature 
that displays all drivers in the ap¬ 
propriate menu when configuring 
AutoCAD. 

Ir 

i' 72. HP LaserJet legal-size paper out¬ 
put is now supported by a new, im¬ 
proved device driver. 

f 73. ADS applications can now be 
■yy inexpensive “real mode” 
no need for costly devdop- 

74. AutoUSP and ADS can now be 
: used to drive the PLOT command 


- compiled I 


merit tools 



2. The plot quid^ns. Now 
>ou get 

preview, on-the-Jly 
device selection and 
the ability to save 
plot configumtions. 


75. Unetype scaling adjusts to view 
I scale in Paper Space. 


76-174. Unfortunately were out of 
space. But you get the idea. F^elease 12 
is the most significant enhancement 
of AutoCAD ever Its improved per¬ 
formance will pay off for every 
AutoCAD user So the cost of an 
upgrade can pay for itself in a 
couple of weeks. 

If youVe still not convinced, call 
your Authorized AutoCAD Dealer 
Your cfcaler can give you an even more 
list of the new features. And 
what you need to do to up- 
If you need more information or 
number of your nearest dealer, call 


y. AUTODESK 


1-800-445-5415, ext 770. 

Outside the US. and Canada fax 
415-491-8301 


01992 Auuxie^k, Int Auitxicsh , the Auicidesk AmeCAD, MuoUSR ADI and A'im]6hade au^ re^tered tjademorks of Autodesk. Itic AutoCAD Devekipiiieni System (AEG) and DXF 

ate trademarks of Auiodesk, tnc AH other product names art of iFitir rtspeaW hokler^. 
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WHAT'S NEW • OTHER SOFTWARE 


Speed Up 
PC Graphics 
Processing 

T outed by its developer 
as the world’s fastest 
image-editing and photo-re- 
touching program for the PC, 
PixoFoto 1.1 offers a wide 
array of graphics effects* The 
GUI-based program pro¬ 
vides drawing, layering, 
painting, and scanning 
tools along with 16*7 million 
colors, direct CMYK edit¬ 
ing, and Wacom pressure- 
sensitive tablet support* 
PixoFoto does not run 
under Windows, although 
you can import and edit 
images created within Win¬ 
dows. The program lets you 
work with 8- to 32-bit images 
up to 64 MB in size, and it 
is five to 15 times faster than 
comparable Windows-based 
products. You can work with 
up to 16 different images 
simultaneously. 

PixoFoto supports TIFF, 
PCX, and other file formats 
for exporting image files to 
applications running on both 
DOS and Mac platforms* A 
graphics board with a Texas 
Instruments 340x0 proces¬ 
sor is required. 

Price: $895, 

Contact; PixoArts Corp*, 
4600 Bohannon Dr., Suite 
220, Menlo Park, CA 
94025, (415) 323-6592; fax 
(415) 323-4434, 

Circle 1305 on Inquiry Cord. 


SnapPro’s Only 
Limit Is Your 
Creativity 

S napPro for Windows 
lets you convert, edit, or 
preview any image and 
combine it with images from 
other formats in a single 
file. You can convert DOS, 
OS/2, or Mac files and use 
them in combination with 



The Pixel Setting controller gives PixoFoto *s drawing tools a 
wide range of fine control. Here, a pastel effect is created 
using a textured green surface and a randomly speckled 
custom brush. 


your Windows images* The 
developer claims that Snap- 
Pro is compatible with the 
formats used by all popular 
PC-based word processing, 
page-layout, and paint 
programs, 

SnapPro’s command- 
button interface guides you 
through the conversion pro¬ 
cess. The utility supports 
24-bit color, as well as 256- 
color, 16-color, and black- 
and-white modes* 

Image-editing tools in¬ 
clude flip, opaquing, rota¬ 
tion, and masks* You can 
merge bit maps, vectors, and 
clip art into a single col¬ 
lage-style image* With the 
batch preview tool, you can 
see a thumbnail view of the 
image without opening each 
file. 

Price: $69.95. 

Contact: Window Painters, 
Ltd., 7275 Bush LakeRd., 
Minneapolis, MN 55439, 
(612) 897-1305; fax (612) 
897-3648* 

Circle 1306 on Inquiry Cord* 


HiJaak Moves 
to Windows 

V ersion 1 *0 of HiJaak 
for Windows supports 
image conversion of 23 ras¬ 
ter formats, 15 vector for¬ 
mats, and 24 fax formats* 

You can use the program’s 
screen-capture function to 
save areas as files* By mak¬ 
ing use of OLE (Object 
Linking and Embedding), 
you can use HiJaak to em¬ 
bed nearly ai^ kind of for¬ 
matted image in your Win¬ 
dows documents. You can 
also use HiJaak as a DOS 
screen-capture utility* In ad¬ 
dition to conversion capabil¬ 
ities, HiJaak for Windows of¬ 
fers an assortment of 
image-editing tools. 

Price: $249* 

Contact: Inset Systems, 

Inc., 71 Commerce Dr., 
Brookfield, CT 06804, 

(800) 828-8088 or (203) 740- 
2400; fax (203) 775-5634. 
Cirdft 1307 dn Inquiry Cdrdt, 


SPREAD THE WORD 

Please addr^s new product information to New Products Editors^ 
BYTEy One Phoenix Mill Laney Peterboroughy NH 03458. Better 
yety use your modem and mail new product information to the mi¬ 
crobytes.hw or microbytes, sw conferences on BIX. Please send the 
product description y price y ship date, and an address and telephone 
number ^ere readers can get more information. 


Understand 
Many Languages 
in a Flash 

T ransparent Language 
for the Mac teaches you 
foreign languages by pre¬ 
senting literature in French, 
German, Spanish, or Latin* 
As you read the foreign text, 
you can click on individual 
words or sentences to see a 
context-based English 
translation* The basic pack¬ 
age comes with four works 
of foreign literature (one in 
each language) and audio- 
tapes for improving compre¬ 
hension and pronunciation. 
Price: $115. 

Contact: Transparent Lan¬ 
guage, Inc., 9 Ash St., P.O, 
Box 575, Hollis, NH 
03049, (800) 752-1767 or 
(603) 465-2230; fax (603) 
465-2779. 

Circle 1308 on Inquiry Card. 


Desktop 
Publishing for 
the Rest of Us 

P FS:Publisher for Win¬ 
dows is a full-featured 
desktop publishing package 
aimed at users in small busi¬ 
nesses. When working in 
Publisher, you have to choose 
between text (writing) and 
object (layout) mode* You 
can set up your own text 
frames or use the included 
templates to design a page. 

Other features include 
style dictation, text wrap¬ 
ping, OLE client status, and 
a spelling checker and the¬ 
saurus. Supported word 
processors include WordPer¬ 
fect, WordStar, and Ami 
Pro* 

Price: $149. 

Contact: Spinnaker Soft¬ 
ware Corp., 201 Broadway, 
Cambridge, MA 02139, 

(617) 494-1200; fax (617) 
494-1219. 

Circl« 1309 on Inquiry Card. 
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Half of the Games 
is pushing the limits, 



In Olympic competition, only top performance wins the Gold. 
Achieving it demands the highest individual qualities - plus 
brilliant support. To realise maximum 
performance, get the support of Brilliance 
monitors from Philips, like our new Brilliance 21 ID. with its large 
21" flat, square display and 1600x1280 resolution. 

Brilliant resolution. The Brilliance 2110’s extra-high 
resolution gives you today's sharpest, most detailed image. 
While the Black Matrix tube with flat, square screen ensures 
freedom from distortion and exceptional contrast. 


High refresh rate. With a refresh rate as high as 76 Hz in 
1280x1024 mode, you gel a combination of resolution and 
image stability that's hard to beat. 

Precision digital control. Microprocessor 
control lets you switch instantly between 22 stored display 
modes - 8 of them user-definable. Colour balance is adjustabie, 
and an LCD display shows status and settings. 

Autoscan far multi-compatibility. Thanks to autoscan, the 

HIGH RESOLUTION. HIGH PERFORMANCI 


SELECT ! 18^ 


PHILIPS 





































the other hair 
is brilliant support. 



tfilliance 211D matches your system. Including Sun SPARC- 
tations and workstations like DEC, HP, IBM and Silicon 
Iraphics, plus high-power PCs and Macintosh models. 

Low-emission specification. The Brilliance 2110 complies 
k/ith the Swedish MPR-II requirements, today's most stringent 
tandard for the working environment 

One of the top-dass Brilliance range. Brilliance monitors 
rom Philips give you superb display performance in every 


screen size: from 14" right through to 21”. Try them for yourself 
at your Philips dealer. And see how your performance can 
benefit from brilliant support. 

BRIIUANCF 

HIGH RESOLUTION MONITORS 


GH REFRESH. THE NEW21 "BRILLIANCE. 


To find out more, just contact: Philips Monitors, SfF-7, PO Box 80002. 
5600 JB Eindhoven, The Netherlands, fax +3140 7339 B3, 


PHILIPS 
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LompuClassics 


YOUR INTERNATIONAL SOURCE FOR SOFTWARE 


* Over 7 Tears fxperfenre 
Providing Our Cusfoniers With 
Thm Bosf In U§ Soffivare 

* 5 Tears 5erv/f/ng Tho 
Intornatlonal Marlief 

* Volume D/srounfs 



Autosketch 3.0 

Eksigni Cod 7D 

Gesign Cod 3D 4.0 

Ensy Cod 7 

Generk [hM6.0 

B Auinskeitb For Windows 
BDrofix Cod b Endows 2.Q 

149 

179 

250 

125 

289 

IBS 

429 


CC:MdFlolfomiFVidDOS 
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France Telecom Claims Over 150,000 
ISDN Subscribers 

I n contrast to the gloomy outlook for ISDN in certain parts of the world—nota¬ 
bly the U.S,—the concept seems to have caught on in France. France Telecom 
boasts that its Numeris CCITT-compatible service has more than 150,000 sub¬ 
scribers, of whom over 80 percent use personal computer add-on boards for basic- 
rate access, notes Jean-Pierre Temime, the French carrier's assistant vice presi¬ 
dent for ISDN. 

Of the service’s main applications fields, file transfer accounts for 60 percent, 
multimedia for 18 percent, image transfer and remote monitoring for 13 percent, 
and leased-line backup for the bulk of the rest. France Telecom is alre^y well 
known for another data communications specialty, the Minitel videotex system— 
in bit-rate terms, a poor man’s ISDN—but France Telecom’s worldwide lead in 
implementing ISDN is now seen as the result of fundamental decisions made 
more than two decades ago regarding digitization of the country's telecommuni- 
cations infrastructure at all levels. 

The result is that, physically, ISDN subscriber lines radiate from CSN (Central 
Satellite Numerique) local digital-switching modules installed at existing switch 
sites. The CSN modules are connected to and controlled by local digital-host 
switches, which make up more than 70 percent of the French PSTN (Public 
Switched Telephone Network). For example, a CSN module can be located at a 
remote site or at the same site as its host, which can itself house an analog switch. 

Thus, ISDN coincides topologically with the existing PSTN. Moie than 1 mil¬ 
lion CSN modules have been ordered from manufacturer Alcatel. France Tele¬ 
com points out that this is not an overlay solution, because any shortfall in sub¬ 
scriber demand for ISDN can easily be compensated for by substituting analog 
subscriber-connection boards for the digital ISDN ones within the CSN modules. 

—RaymcMid Boult 


IBM and Thomson-CSF Sign RISC and 
Real-Time Accord 


I BM has reached an agreement in prin¬ 
ciple with Thomson-CSF, the Paris- 
based electronics major, to cooperate in 
the manufacture and marketing of real¬ 
time systems destined for the European 
aerospace, defense, and professional 
electronics sectors. Once the companies 
get the appropriate government approv¬ 
als, the pact is expected to include licens¬ 
ing of the RISC PowerPC technology, 
jointly developed by IBM and U.S.- 
based Motorola, to Thomson-CSF. 

Also, IBM will market Thomson- 
CSF’s real-time systems, while Thora- 
son-CSF will be an OEM for IBM’s 
RISC System/6000. The French firm 
wOl use the PowerPC architecture as a 
development platform for embedded 
digital-processing functions, while the 
company’s TMS (Thomson Military 


Systems) subsidiary will be licensed to 
manufacture and customize selected mi¬ 
croprocessors from the PowerPC family 
for defense and aerospace applications. 

Another Thomson-CSF subsidiary, 
CETIA, will use PowerPC technology 
optimized for real-time applications in 
defense and professional electronics to 
develop a VME product line that com¬ 
prises workstations and VME board 
computers running the OSF Unix operat¬ 
ing system. The VME line will be built 
around the RISC PowerPC microproces¬ 
sor, notably to VME and Futurebus4- 
standards. IBM will market this line of 
products in Europe, while CETIA will 
market IBM RI^ System/6000 work¬ 
stations and servers on an OEM basis for 
its own applications. 

—Raymond Boutt 


NANOBYTES 


Olivetti has recently signed one 
of the biggest PC technology 
deals ever. It has been chosen to 
supply and install new PC-based 
point-of-sale equipment in Mc¬ 
Donald’s 12,500 restaurants 
worldwide, ^ch restaurant will 
have eight or nine personal com¬ 
puters, all connected through a 
LAN to a variety of peripherals. 
The biggest difference custom¬ 
ers will see is a touchscreen or¬ 
dering system that will replace 
the familiar keyboard currently in 
use all over the world. Olivetti 
will also be responsible for staff 
training and support when the 
installation program begins later 
this year. 

Although no price has been 
announced, the deal is believed to 
be worth around $50 million a 
year. Not surprisingly, this deal 
makes McDonald’s Olivetti’s 
biggest Open System Architecture 
customer to date, which is good 
news for Olivetti. □ 

More good news is that Olivetti 
will have launched a new sub- 
notebook by the time you read 
this. Details are still sketchy, but 
the Quaderno will be a 16- 
MHz 8086-based PC in a 2-pound 
clamshell-style case. Every Oli¬ 
vetti developer and dealer we’ve 
spoken with has sounded excited 
about this machine. If the rumors 
are true, Olivetti may well have 
a major lead over the other play¬ 
ers in this market. □ 

Iomega, the U.S. manufacturer 
of Bernoulli drives, has set up its 
European headquarters in Frie- 
burg, Germany. Initially, the new 
facility will provide sales and 
marketing support for Iomega’s 
34 distributors across 23 Euro¬ 
pean countries, but in the future 
the company hopes to open an 
engineering and manufacturing 
facility on the same site, n 
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Microsoft Cracks Down on Sophisticated 
Pirates 


M icrosoft has broken up a massive 
software piracy organization 
based in Asia. The organization is be¬ 
lieved to have been producing as many as 
75,000 illegal copies of Microsoft prod¬ 
ucts every month, with 450,000 products 
already sold and another 3 million in out¬ 
standing orders. 

All genuine Microsoft products carry 
a distinctive hologram on the packaging 
as an antipiracy measure, and it was the 
discovery of fake holograms on copies of 
MS-IX)S in October 1991 that tipped off 
Microsoft about the organization. Inves¬ 
tigations led to stockpiles of pirated 
products in Taiwan. In March, five po¬ 
lice raids took place simultaneously in 
Taiwan, Hong Kong, and Guangdong 
Province in China. The raids uncovered 
equipment for producing fake holo¬ 
grams, manuals, and disks. 

Records seized by police showed that 
the organization's activities were world¬ 
wide, covering Asia, Australia, Europe, 
North and South America, and the Mid¬ 
dle East. The scale of the operation indi¬ 
cates that this is one of the largest piracy 
rings ever uncovered, and the situation is 


A pple has given many of its Euro¬ 
pean employees a lot to think about 
over the past few months by announcing 
a restructuring that is designed to benefit 
Apple's expanding customer base. Apple 
Computer Europe has been reorganized 
into four customer-focused business 
units, along with a service and support 
unit. The four units—Laige Accounts 
and Government, Business, Education, 
and Consumer—are headed by Ronny 
Robbrecht, Guerrino De Luca, Mike 
Newton, and Walter Thygesen, respec¬ 
tively, 

Apple's stated reason for the reorgani¬ 
zation strongly resembles the one IBM 
gave when it announced its own reorgani¬ 
zation late last year. According to Apple, 
its customers will benefit from the reor¬ 
ganization because each unit will be re¬ 
sponsible for its own profit and loss and 
will focus its activities on the specific 
needs of its customer group. 

The edict for the reorganization came 
from Apple's chairman of the board and 


further complicated by the fact that the 
counterfeit holograms were being manu¬ 
factured by the government-owned Shen- 
zen Reflective Materials Institute in 
Guangdong. 

Recent industrial reforms in China 
have meant that regulatory powers are 
largely delegated to the local govern¬ 
ments of individual provinces. In China, 
as in Eastern Europe, the concept of soft¬ 
ware piracy is not widely understood, 
and it was only last year that China 
enacted new copyright laws affecting 
software. Bob Hay from the U.K.-based 
Federation Against Software added, 
**We have met with Chinese officials in 
the U.K. and have been assured they are 
taking steps to stop piracy.” 

Although there is no proof that the use 
of the state-owned facility was officially 
sanctioned, the creation of realistic-look¬ 
ing fake holograms raises an even more 
serious prospect. The credit-card indus¬ 
try uses holograms as a way of preventing 
cards from being copied; free availability 
of fake holograms could prove cata¬ 
strophic to the industry. 

—Cliff Joseph 


CEO John Sculley and president and 
chief operating officer Mike Spindler. 
Recently, several developments have 
made this change necessary: the IBM/ 
Apple alliances have given the company 
newfound credibility among large corpo¬ 
rate accounts; the consumer pricing of 
the low-end machines has boosted sales; 
and Apple's forthcoming Personal Digi¬ 
tal Assistants will further expand the 
consumer market. 

The company will divide each busi¬ 
ness unit into six groups, each of which 
will cover one of the following regions: 
the U.K. and Ireland; Germany, Austria, 
and Switzerland; Sweden, Denmark, 
Norway, Finland, and Iceland; Belgium, 
the Netherlands, and Luxembourg; 
Spain: and Italy. France isn't included 
in this structure because it is the most 
successful European subsidiary; its de¬ 
mands would be out of proportion to 
those of the other participating coun¬ 
tries. ■ 

—David Tebbutt 


Toshiba, a company already 
well established in Europe with a 
manufacturing plant in Braun¬ 
schweig, Germany, has an¬ 
nounced that its production fa¬ 
cility is now producing 36-M b 
DRAM modules. The modules 
are based around Toshiba's 4-Mb 
chip and are available with ac¬ 
cess times as low as 60 ns. Al¬ 
though volume pricing was not 
announced, wider availability of 
4-Mb DRAM technology is 
good news, as prices will un¬ 
doubtedly fall again. □ 

Hypertext was a revered disci¬ 
pline in the mid-1980s and was 
billed as the solution to all 
large-volume data problems. Un¬ 
fortunately, hypertext has yet to 
deliver the major time savings and 
improved efficiency it was ini¬ 
tially claimed to have. 

But new products keep ap¬ 
pearing on the market by compa¬ 
nies hoping to tap that unful¬ 
filled potential. One of those 
companies is Eureka Interac¬ 
tive Knowledge Systems (Herz- 
lia, Israel), which has launched 
a Windows version of its hyper¬ 
text system called Know. The 
company claims that through a 
unique mapping facility, you 
don't get lost in hyperspace when 
you take a couple of wrong ref¬ 
erences. The product also sup¬ 
ports sound notes, so you can 
attach reminders and messages to 
a link or to a piece of data so 
that you can more fully appreci¬ 
ate the task you are completing. 
The product is still in alpha test 
at present, but when a robust 
version becomes available, a re¬ 
port will be forthcoming. □ 

The first computer superstore 
in Europe, PC World in South 
London, is going to have a sister 
superstore in East London. The 
new branch will be located at 
the Lakeside Retail Park in Thur¬ 
rock. At press time, the 31,000- 
sq.-ft. outlet was set to open in 
June. ■ 


Alliances and New Systems Cause Apple Europe 
to Reorganize 
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i486-33MH2 PROCESSOR 
AMI BIOS (with password) 

64K CACHE (256K max) 

SHADOW RAM {System/Video) 
8MB RAM (32MB max) 

2,5MB IDE HDD CACHE 
CONTROLLER (8.5MB max) 
210MB/15ms HDD 

Super VGA GRAPHICS 
tCCELERATOR CARD 
14'^ Non-Interlaced COLOUR 
super VGA MONITOR 
1.44MB FDD 

DESKTOP CASE with 200W PSU 
102 UK KEYBOARD 

1 PARALLEL PORT 

2 SERIAL PORTS 
SERIAL MOUSE 
MS WINDOWS 3.1 
MS DOS 5,0 


S3 

Video 

Graphics 

Accelerator 


This IS a high-performance graphical user 
interface (GUI) accelerator card. designed to 
accelerate applicaiioris running under Win¬ 
dows, PM and X Windows li gi^es a 40^,* 
increase in performance over XGA. It is a 
dedicated h ardware graphics processor which 
links directly to display memory over a high¬ 
speed local interface eliminating the graph¬ 
ics performance bottlenecks that exist due to 
the system's CPU sharing and 1, 0 BUS data 
transfers. 


2.5MB 
- HDD 

Cache 

Controller 


I 1 

This is an Intelligent controller that uses ilsbwnBOI36 
microprocessor to free your computer’s CPU from 
waiting lor the disk. Cache size 2.SUB (maK B.5MB) 
HfiCi soeed' 0-3ms LC4Mf tHiti 

'The addition of the harddisk caching controller gives 
the balance that you'd otherwise need an EISA-based 
system for. but at considerably lower cost, You could 
opt not 10 buy the caching hard disk controller, and 
save £285 But thal'd be a false economy. You'd be 
ihe first to kick yourself if you experienced What the 
machine is capable of with at “Cornpijtef Efuyer ALfG 91 
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AND WE DO WINDOWS! 

Stony Brook Pascal + comes with 
full support for Microsoft Windows 3.0, 
We provide the interface units, and you use the 
windows API exactly as you would with Microsoft C, 


We agree that Borland Turbo Pascal® is a great street 
machine. But when your applications demand the 
ultimate in performance, the Stony Brook Pascal + 
optimizing compiler has the extra power you need — and 


A High Performance Option 
For Turbo Pascal Users 


ANNOUNCING 

pascal^.. 


an unbeatable list of standard features. 

DON'T CHANGE A LINE OF YOUR CODE 
It couldn't be easier to trade up to Pascal ^. We're 100% 
language-compatible with Turbo Pascal V6. You don't 
change your Turbo Pascal programs at all. Just compile 
with Pascal and get: 


In fact, anything you can do with 
Microsoft® C or TurboC®, you can do 
with Stony Brook Pascal + ! 

So get on the track with Stony Brook Pascal ^ , You 11 
qualify for races you never could enter before. 


Execution speeds up to 100% faster 
Code size up to 30% smaller 

You get fully optimized code with NO difference in your 
program's operation! 

ELIMINATE ROADBLOCKS 

Pascalcomes fully equipped to handle ANY 
programming problem you encounter. Unlike Turbo 
Pascal, we produce standard Microsoft® objects, support 
all memory models, and give you complete control over 
procedure-calling and parameter passing conventions. 


CALL NOW OR WRITE FOR INFORMATION 

SOO/624-7487 * 805/496-7429 • 805/496-5837 Outside US. 



187 E. Wilbur Rd., Suite 4, Thousand Oaks, CA 91360 
Makers of Stoney Brook Professional Modula-2 and QuickMod 


INSTANTLY LINK TO OTHER LANGUAGES 

With Pascal + it's easy to interface with code written in 
any other language. This means, for instance, that you 
can have immediate access to millions of lines of 
commercial library code written by and for C 
programmers. 


Buy directly frartj us and pay only: 

shipping {and tax if applicable), 
U.S., Canada, Mexico 

includes shipping, 

^ J 3 outside U,S,, Canada, Mexico 


Turbo Pascal and Turbo Care registered Imdemarks of Borland Intemathnaf Inc. Microsoft and are registered trademarks of the Microsoft Corporation, 

Stony Brook Software and Pascal + are trademarks of Gogesch Mkro Systems, !nc. 
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The Procyon 
Common lisp System 

DICK FOUNTAIN 


CLOS {but not necessarily Procyon) is 
currently used by many large firms, like 
British Telecom, Ford, Apple, Racal, 
STC, and Logica to develop expert sys¬ 
tems, database front ends, and planning 
systems; also, Scientia makes much of 
its revenue selling school and university 
time-tabling software written in Procyon. 
As this article was going to press, Scientia 
informed me that Windows Procyon has 
been licensed to Franz , one of the biggest 
workstation lisp vendors, which is a sig¬ 
nificant endorsement. 


Scientia Knowiedge 
Computing’s probiem- 
soiving programming 
environment for 
Windows has arrived 


It’s often said nowadays that the combination 
of the Intel 486 and Microsoft Windows will 
soon dissolve the distinction between PCs and 
workstations. This may be true at a superficial 
level, but so far few of the sophisticated devel¬ 
opment systems and applications that run on 
workstations have been ported to Windows, 
That’s why I was quite pleased when Scientia 
Knowledge Computing asked me if I would 
like to look at its Procyon Common Lisp sys¬ 
tem, Procyon is a Windows implementation of CLOS (Common Lisp Object Sys¬ 
tem), an advanced OOP (object-oriented programming) environment that’s usu¬ 
ally found on workstations, 

Cambridge-based Scientia actually implemented Procyon on the Mac first be¬ 
fore porting it to Windows 3,0, and one of the system’s great attractions is its 
high-level interface to the GUI that makes your source code portable between 
these two platforms. Like most modern Lisp systems, Procyon is fully compiled 
and generates native 386 code, so it does not suffer the crippling performance 
penalties that once confined interpreted Lisp to the role of a teaching language. 
However, since Procyon is incrementally compiled, it provides you with all the 
advantages of interactive programming, Procyon is not as fast as C++ for pure 
number-crunching applications, but in GUI-based applications, the overhead of 
calling Windows will obliterate this performance differential. Procyon is fast 
enough for developing most kinds of commercial software. 


Running a bank- 
simulation 
program under 
Procyon. The 
TopLoop and 
text-editor 
windows are 
visible behind the 
output window. 
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The Environ ment 

Procyon is not a huge system by today’s 
standards: My copy arrived on six 720- 
KB floppy disks and occupied around 4 
MB of hard disk space (this included all 
the sample programs). It’s also an unclut¬ 
tered system (compared to, say, the typi¬ 
cal C++ compiler or Turbo Pascal for 
Windows), consisting of just a 270-KB 
PROCYON.EXE file and an image file 
of about 3 MB that’s automatically loaded 
when you run Procyon. However, it takes 
a long time to load; it took 15 seconds on 
my fast Elonex 486 system. 

Procyon is a protected-mode applica¬ 
tion that requires a 386 or higher CPU, 
and it employs Watcom’s C386 DOS ex¬ 
tender, (It’s implemented partially in 
Watcom C and partially in assembly lan¬ 
guage,) You’ll need at least 2 MB of free 
Windows memory to boot Procyon, and it 
can use any amount of virtual memory up 
to the Windows I6-MB limit. Lisp is a no¬ 
toriously memory-hungry language, but 
under Windows this is no longer the prob¬ 
lem it used to be for PC users. 

My review system has 8 MB of physical 
memory and an 8-MB swap file, and I 
never came close to running out of mem¬ 
ory while running Procyon, You can tai¬ 
lor the maximum amount of heap space 
that Procyon tries to grab for itself by edit¬ 
ing the PROCYON.INI file; 1 set this to 5 
MB. I had some obscure and seemingly 
random problems with opening files 
under Windows 3,1, but Scientia said it 
will sort them out by the time this review 
appears in print. 

Once loaded, Procyon displays a Multi¬ 
ple Document window (like Turbo Pascal 
for Windows does) with a single subwin¬ 
dow called TopLoop open on its desktop; 
this contains the traditional Lisp prompt, 
so you can type in and evaluate Lisp ex¬ 
pressions just as you would in an interpret¬ 
er, You can also open multiple text-editor 
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windows, which by default behave like a 
typical Windows editor. You can, how¬ 
ever, change the control-k^ bindings in 
the preferences menu to emulate EMACS, 
Brief, or the Mac. The TopLoop window 
is itself an editor window, not a mere tele¬ 
type, so you can scroll back and forth and 
cut and paste from it, as well as reissue old 
command lines with a mouse-click. 

One feature that confused me at first is 
that you have to use the keypad Enter key 


rather than the Return key to evaluate 
Lisp expressions; pressing the Return key 
just enters a new line on the screen, as in a 
word processor. Once you get used to it, 
this is sensible, for it allows you to enter 
and edit properly formatted multiline 
function definitions at the prompt. 

The Procyon text editor is Lisp-smart 
in several ways. Thankfully, it counts pa¬ 
rentheses for you, so placing the cursor on 
any parenthesis causes its matching part¬ 


ner to flash. Belter still is the so-called 
super-bracket ( ] ), which closes any 
number of opening parentheses, thereby 
removing an abundant source of Lisp syn¬ 
tax errors with one keystroke. The editor 
has a pretty-print feature that can auto¬ 
matical ly format your program with con¬ 
sistent indentation (although the auto-in- 
dent feature ensures that the indentation 
is usually correct as you type). You can 
evaluate a section of code straight from 
the editor by just selecting it and pressing 
ControJ-E, which is handy for repeatedly 
recompiling a function during develop¬ 
ment. Selection is smart, too; for exam¬ 
ple, clicking the mouse over a bracket se¬ 
lects up to the matching bracket. 

If you type the name of any compiled 
Lisp function and then press ControLB, 
the name gets expanded into a template 
that shows the full parameter list (called 
a lambda-list) for that function call. The 
powerful Find facility can search through 
screen windo^^, disk files, or the clip¬ 
board for a text fragment, and it will also 
locate and display the source code for any 
selected program symbol. There are lots 
of aids to save you from having to do ex¬ 
cessive typing. In addition to a history-list 
window, there is a clipboard that en¬ 
hances the Windows Clipboard by hold¬ 
ing multiple lines and allowing you to 
copy and swap items or convert quoted 
strings to Lisp terms. 

You can compile source files from a 
Windows file picker, and the compilation 
speed is fast enough to support a “try it 
and see“ interactive style of program¬ 
ming, as with Turbo Pascal. Procyon also 
supports the compilation of groups of 
source files into single executable fASL 
object files. CLOS provides large-scale 
program modularity through packages, 
which are similar to Modula-2 modules 
and have import and export lists. The 
Packages menu lets you select the current 
package (from among those currently in 
memory) into which all definitions will 
be compiled by default. However, you can 
put an In-package statement at the head 
of your source file to compile into a differ¬ 
ent package. 

Procyon comes with an impressive va¬ 
riety of built-in tracing, debugging, and 
inspecting tools. Inspector windows let 
you probe into and modify the Lisp struc¬ 
ture for any object. These windows also 
contain a structure editor that Lisp veter¬ 
ans may prefer to the normal text editor; 
I found it horribly nonintuitive, however. 
Whenever an error occurs, the error- 
message box shows buttons for “Abort” 
or “Debug.” Selecting the latter opens 
the Debugger window, which displays a 


Reduce ELF Magnetic Radiation? 
They Said it Couidn’t Be Done. 



We Did it. 


We are happy to announce that the experts are wrong again. 
Introducing ELF ProTech by NoRad, the first and only externally 
mounted shield that reduces your exposure to ELF magnetic radia¬ 
tion by up to 70% . ELF ProTech will help your monitor meet or 
exceed the new Swedish Standards* which limit Extremely Low 
Frequency magnetic radiation. They said it was impossible to control 
ELF magnetic fields from outside the monitor—until now. 

There's a good chance your monitor offers na protection in the 
ELF magnetic range. That’s a problem you can affordably solve in just 
seconds with ELF ProTech. Its vertical and horizontal bands install 
easily and blend with the color of your monitor. Its radiation- 
absorbing core safely attenuates magnetic field emissions before they 
reach you—not just in front, but from the sides, back and top of the 
monitor as well. 

It’s not surprising that this technology breakthrough comes from 
NoRad Corporation, the leader in computer radiation control. After 5 
years, the original NoRad Shield is still the one and only choice for 
electric and high-range magnetic field shielding. And now, ELF 
ProTech completes the circle of protection. 

The experts were wrong. But that’s history. To order or learn 
more about ELF ProTech. call us at 

1 - 800 - 262 - 3260 

NoRad 

1549 11th Street, Santa Monica, CA 90401 
Phone: (310) 395-0800 Fax: (310) 458-6397 
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deserve the Clarion 
'ofessionai Developer. 


The Clarion Professional Developer 
redefines the way that you develop PC 
application programs. 

It puts you in full control of your 
application — opening up new, creative 
potential for the programming artisan. 

Professional Developer is a 
fully-equipped development 
environment. With 14 dynamic utilities 
and the rich, comprehensive Clarion 
language — it gives you all the tools 
you need to design, develop, debug, 
and deliver complete, expressive 
applications. 

Professional Developer is fast — it lets 
you turn your ideas into applications in 
much less time, A fraction of the time 
than the old-fashioned way of 
programming. 
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And with Professional Developer, your 
applications stand the test of time. You 
can create new or modify existing 
applications, as quickly and frequently 
as your application needs change. 


Never again will too little time or limited 
tools restrict you from creating the kinds 
of applications you dream of. With 
Clarion Professional Developer this 
never happens.. .you’re just a few 
seconds away from capturing the true 
art of application development. 



CLARIOMSOFTAAARE" 

150 East Sample Road 
Pompano Beach, Florida 
(305) 7854555 • 1-800-3545444 









NEWS 


INTERNATIONAL FIRST IMPRESSIONS 


scroll ing list of stack frames, and clicking 
on one of these frames opens an Inspector 
window for that item. You can trace and 
single-step through any symbols in your 
program and profile them to see where all 
the time is spent. 

I was unimpressed by the Help func¬ 
tion, which displays only terse Lisp de¬ 
scriptions for selected symbols or the 
documentation fields from generic func¬ 
tion definitions. On matters of semantics. 


it offers single-line page references to the 
user’s manuals or the recommended text¬ 
book, Sonya Keene’s Object-Oriented 
Programming in Common Lisp^ which 
comes bundled with the software. 

To a relative Lisp novice like me, this 
was poor stuff compared to the hypertext 
marvels that Borland produces, although 
it may satisfy professional Lisp program¬ 
mers. Apart from the help, this is one of 
the richest programming environments 


Tve ever used, making even Borland’s 
Turbo products feel under-equipped (al¬ 
though it lacks some of their cosmetic 
gloss, such as customized buttons). 

The Language 

Like C++ (but unlike Smalltalk or Ac¬ 
tor) , CLOS is a hybrid system with objecL 
oriented extensions added on top of a con¬ 
ventional Common Lisp system, so you 
can compile plain-vanilla lisp programs 
under Procyon. However, the object ex¬ 
tensions (which are implemented by mac¬ 
ros) are seamlessly integrated into Com¬ 
mon Lisp so that, for example, object 
classes fit into the type system of the un¬ 
derlying Lisp, 

I learned lisp many years ago using a 
simple dialect that ran under CP/M, so I 
was amazed to discover how far Common 
Lisp has come since then. I was pleased 
that all the simple “pure” Lisp programs 
I typed in worked correctly, as Common 
Lisp is a huge superset of the language 
that I learned, and Procyon is a superset 
of Common Lisp. The main difference, 
which didn’t affect my simple examples, 
is that Common Lisp is lexically scoped 
like Pascal orC, so the scope of a variable 
can be seen from the program text. If you 
want to use clever tricks based on dy¬ 
namic scoping (where the scope of a vari¬ 
able is its run-time rather than compile¬ 
time environment), you have to declare 
special variables. 

The design philosophy behind both 
Common Lisp and Procyon seems to be 
guided by pragmatism (as in C ++) rather 
than purism, so Procyon contains many 
extensions that make programs easier to 
read and write, as well as execute effi¬ 
ciently. Common Lisp, for example, em¬ 
ploys a “sweetened” syntax with If for 
conditionals and loop for iteration, but 
Procyon adds literally scores of iterative 
control constructs, such as for, while, 
until, and unless, that are tailored for 
specific jobs. 

As a result, learning the whole lan¬ 
guage is a formidable task, but in practice 
you don’t need to memorize the whole 
thing; you can write a program in pure 
Lisp style and then optimize it using new¬ 
er, more efficient constructs one at a time 
as needed. As an example, consider a 
function to reverse a list, which has often 
been used as a simple benchmark for Lisp 
systems. When I first learned Lisp, I 
might have written something like this: 

(defunreverse (l) 

(cond ((nulll) {)) 

(t (append (reverse {cdr l)) 
(list (car l))))) 
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prepared some weeks before pubNcation. fl 
Tils page lists sanie of mir predicts- call us in r a fl 
camp late price list and details of discouirt sfruclure. fl 
OROEB lY PHONE WITH YOUR CREDIT CARO, fl 

TEL: (0364) 53499 I 

FAX: (0364)53071 ■ 
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PROGRAMMIPiG TOOLS 


A 

Assemblers 

B 

C 

Comal 
Cross Dev 
Elobuggers 
Forth 
GraiJhios 
Linkers/Locaters 
Logo 


Baxx 

SnDbol4 

Windows 


Com ms 

Database 

Editors 

Fortran 

loon 

Lisp 

Modula-2 


9 

Smalltalk 
Version Control 
Yacc A Lex 


Wo stock man 7 items for which there is no 
space in these adverCisenients. 


[ C UBRARiES ^ TOOLS 


Comms 

C Asynch Manager 
C CofTvns IcMJlkit 
Essenbal Comms 
Greenleaf CommUb 3.2 
Stlvorcomm C Asynch 


Btrieve 
C-tree Pius 
CodeBase 4.5 
[>fSAM 

FatTcom ToolbOM Prof 
Piie€v2.1 
Pro-C v2.5 

Raima Dala Manager 
SoftFocus Btree/iSAM 
Sycero C Network 

Graphics 

Essentiai Graphics Chart 
Essentrai Gravies Kernel 
Essential Graphite GUi 
Graphic 6 0 

graphies-MENU 5 Dafa Entry 
GSSGDT 
GX Graphics 2.0 
HALO Professlooai 2.0 
MetaWlND0W3Jc 
PCXTooikil 50 
Real-Time Graphics & UfOT 
TE6L Windows Tooiktt II 


DOS 

DOS 

DOS 

DOS 

DOS 

Win,DOS 
DOS 
IX)S 
DOS 
DOS 
DOS 
DOS 

Win, DOS 
DOS 
DOS 

DOS 

DOS 

DOS 

DOS 

DOS 

QS2,D0S 

□OS 

DOS 

DOS 

DOS 

DOS 

DOS 


E110 

m 

El 50 
E175 
E12S 

£310 

£310 

£195 

£275 

£645 

£145 

£405 

£425 

£70 


£110 

£115 

£85 

£280 

£155 

£425 

£135 

£245 

£155 

£135 

£145 

£65 


C Winctows Toolkit 
C-Scape + Lcok&Feel 
OWonhy 

Greenleal Datawindows 
MEWEL Window System 
Object Pmfesswnal lor C++ 
Panel Plus li 
ProtoGen 
ProtoVtew 
TCXL-DOS60 
VerrrafKt Views V3.0 
Vitamin C V4,0 


DOS 

OS25DOS 

DOS 

DOS 

DOS 

DOS 

OS/2&W'm&DOS 

Win 

Win 

DOS 

DOS 

ms 


£59 

£370 

£389 

£215 

£175 

£140 

EZ60 

£55 

£299 

£75 

£299 

£250 


DISK COPYING 


Wc an eppf files to and tmtit 600 disk lormats indudlng CP/M. 

CF/M-»6. HIS- DOS, PC-DQS, APPLE. SIRlDS, BBC, TDACH. 
APRICOT, HP 150,TRSDOS, AMSTRAO, ATARIST, MACINTOSH 
Our charge Is £10.00 + disk + VAT wilN distnuids an stitall 
qnanllHes and disks are nonriaEly despatched vlthin S4hrs ol 
rewlpl. For more uiltiniistfaei call ss. 


General A Syetema Libraries 

C Tods PliisJS.O DOS 

CodeRunner DOS 

Heap Expandej 3.0 DOS 

Hold Everything DOS 

PDK£1,E2,£3 DOS 

Pcwe<STOR DOS 

Residenr-C DCB 

TesSeRact TSR Dev Sya 2.0 DOS 

Math A Scientific 

C/MaBi Tocilchesl & Grafix DOS 

Huge Virtual Array & NAT DOS 

Mathpak07 DOS 

Science & Eng Tools DOS 


C-Clearty 
Glear+ for C 
CocteCheck Prol 
LALH Pm 4.2 
MKSLEXAYACC 
PC-Unt 
PCYACCPtof 
Sofurca Print 
Tree Diagramnnef 


£45 

£145 

£85 

£56 


GENERAL PROGRAMhiERS imLITIES 


Source Docjl’Xref/Pretty Ptinters 

Rowcharting III DOS £175 

EasyllowV7 DOS £180 

SourceDoc OS2&DOS £270 

Source Print DOS 

T ree Oiagrammer DOS 

Rmow2.0 WSn 

Make/Verstbn Control 
MKSRCS DOS £165 



£75 

£75 


MKS Make 

DOS 

£100 

PveS Version Manager 

DOS 

£390 

PVeS Config Buiider 

DOS 

£165 

SMS 

DOS 

£445 

Sourcerer's Apprentice Prof 

DOS 

£429 

TUB 4.12 

DOS 

£65 



{^A'BASlC tor Windows^ 

Win 

£170 

MS Vtsual Basic 

Win 

£95 

Realizer 

Win 

£275 

Visual Basie Librarlee 


Comms Ub [Microheip) 

Win 

£95 

POO Comm tor Windows 

Win 

£69 

Blrreve 5.1 

Win 

£310 

CodeBase 4.6 

Win 

£196 

MS VBUb tor SQL Server 

Win 

£300 

ObjeetTrieve/VB 

WSn 

£250 

1 PowertJbW 

Win 

£195 

1 Raima Data Manager 

Win 

£425 

1 VB/ISAM MX 

WSn 

£59 

1 Gfaphtes Server for VS 


£85 

1 PowerShoW 

Win 

£325 

1 Microhelp Muscle 

Win 

£125 

1 MSVBProfTodkA 

WSn 

£135 

1 QuickPak Pro for Window® 

WSn 

£120 

1 VBTods 

WSn 

£79 


OPTLINK 

DOS 

£125 

OPTUNK/Wfndows 

Win 

£290 

Phar Lap Linkloc 

DOS 

£560 

PlinkB&Plus 

DOS 

£300 

BTLInk/Plus 5.0 

DOS 

£290 

SB DEBUGGING TOOLS I 


Sounds Checker 

386 

£220 

Multiscope tor DOS 

DOS 

£140 

Muftiscope for Windows 

Win6.DOS 

£270 

Muftiscope lor OS/2 

OS/2 

£315 

Periscope 1/512K 

DOS 

£490 

pCTscope I I 

DOS 

£150 

Periscope IFX 

DOS 

£130 

Periscope/EM 

386 

£195 

Quaid Analyser 

DOS 

£130 

Soft-ICE 

386 

£340 

Soft-ICE/W 

Wn43B6 

£340 

Soft-ICE & Bounds Checker 

36S 

£470 

1 C & WINDOWS LIBRARIES fl 

Btrieve 

Win 

£310 

CodeBase 4.5 

Win&DOS 

£195 

dAnalyst Gold 

Win&DOS 

£230 

POET 

Win 

£299 

C++/V5ews 

Win 

£270 

GUI^Master 

Win 

£300 

ObiectGraphics ter C++ 

Win 

£159 

ProtoGen 

Win 

£55 

FYcftcGan for Borland C++ 

Win 

£39 

ProfoView 

Wirr 

£299 

Win++ 

Win 

£145 

Windows Control Paiene 

Win 

£B5 

WindowsMaker Pro 

Win 

£545 

ZSne (Sne Source) 

WinADOS 

£325 
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INTERNATIONAL FIRST IMPRESSIONS 


Listing 1: A discrete simuiation in Procyon CLOS that simulates a tank with tellers serving queues of customers in 
an animated windowed display. 


(l^-pack&ge 'uaer) 

Hi FIFO queue 
(defcle^s queue C) 

({items iliiltfonii (] iaccessor items))] 

(deftoietiiod nq ((q queue) new-item) 

(push new-item (items q))) 

(defmethod dq ({q queue}) 

(pop (items q))) 

(definethod qlength ((q queue)) 

(list-length (Items q)] 

(deflaethod shovq ((q queue) window) 

Cprogn 

(prlnc (for I rrom 1 to (qlength q) 
eonoatenate-strings “'g" ) vlndov) 

(te^Jn window))] 

rtiiiirfi}irFiiiir,rfirfiiiiiiiiiii}ii;tii 

Hi Customer class 

(defelass customer {) 

{(transactIon ilnitform (+ 5 (random 10)) 

:acceasor transaction)] 

(defmethod transacting ((c customer)) 

(progn 

Ji; consume one time-slice of transaction 
(deer (transaction c) 1) 
return NIL if finished 
(> (transaction c) 0)] 

(defun make-customer {) 

{make-Instance 'customer)] 

jj; Teller class Inherits queue 
}iHiiii\vr,iiiiiiiiii%iiiiiiiiiiiHiHiH 

(defclass teller (queue) 

({next-customer Jlnltfomi NIL :accessor next-customer) 
(on-duty ilnitform TRUE :reader on-duty))] 

(defmethod next {(tel teller)) 

(eetf (next-customer tel) (dq tel)] 

(defmethod servo {(tel teller)) 

(If (not (nuU (next-customer tel))) 

(if (not (transacting (next-customer tel))) 

(next tel)) 

(next tel))] 


(defun make-teller () 

(make-Instance 'teller)] 

f j j;; j 1 j; 111; n 11;;; j; j I i ;i I * w; n; wf;;; I 
;;; Bank class contalna array 
IH of tellers 

liitlililHiiiiilillililiiiltiiiiHiHliH 
(defclass bank () 

((num-tellers ilnitarg :num-tellers -reader num-tellers) 
(tellers ilnitform NIL :accessor tellers) 

(clock Ilnitform 0 ;accessor clock))] 

(defmethod initialize-instance lafter ((b bank) &key) 

(progn 

(setf (tellers b) (make-array (num-tellers h) 

:element-type Heller )) 

(for I from 0 to (- (num-tellers b) 1) 

do (setf (aref (tellers b) I) (make-teller))] 

(defmethod show-queuea {(b bank) window) 

(for I from 0 to (- (num-tellers b) 1) 

do (ahowq (aref (tellers h) I) window))] 

(defmethod serve-customers ((b bank) arrive-interval) 

(progn 

(Incf (clock b) 1) 

(for I from 0 to (- (num-teHera b) 1) 
do (let ((next-queue (aref Ctellera b) I)}) 

(serve next-queue) 

(if (= (random arrive-Interval) 0) 

(hq next-queue (make-customer))] 

(defmethod do-sln {(b bank) arrive-interval Iterations) 

(let ((window (open-stream 'non-refreahing-window 
* lisp-main-window* 

:lo 

:title "Bank Simulation"))) 

(for I from 0 to iterations 
do (progn 

(process-3Ingle-event) 

(dear-page window) 

(serve-customers h arrive-interval) 

(show-queues b window) 

(prlnc (clock b) window))) 

(close window))] 

(defun make-bank (n) 

(raake-inatanoe 'hank inum-tellera n)] 

Hi End definitlona 

Hi Vtiliitii til tiiiiiiiiiiiiiiiiitiiiiiiii 
(do-aim (make-hank 6) S 10) 


This is the son of cryptic nightmaie that 
frightens people away from Lisp altogeth¬ 
er. Common Lisp allows a more readable 
syntax: 

(defun reverse {l) 

(if{null 1) 

0 

(append (reverse (first l)) 
(list (rest 1))))) 


However, in Procyon, I would use one of 
the special for loop forms that automati¬ 
cally collect the values from each iter¬ 
ation, as in the following: 

(defiinreverse (l) 

(forx in 1 collect-reversed x))) 

I suspect that even a programmer who 
knows no Lisp can understand the intent 


of this definition. What’s more, this last 
version runs eight times faster than the 
previous two versions and can reverse 
10,000 lO^element lists per second on my 
33*MHz 486 machine. 

Object Orientation 

The model of object orientation employed 
in CLOS (and, hence, in Procyon) is actu¬ 
ally quite similar to that in Smalltalk, 
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Connections 


Reflection: your passport to mutthrendor connectivityL 


The computir^ world is chang¬ 
ing. Now, Reflection* and the Reflection 
Network Series™ software extend the reach 
of your desktop computers in multivendor 
environments. 

Tt^ether, Reflection and the 
Reflection Network Series link all your 
systems. Reflection provides the user 
interface, offering the most precise VT and 
HP text and graphics terminal emulators 
for DOS, Macintosh, and MS-Windows. 
Reflection also delivers fast file transfer, 
keyboard mapping, and a powerful 
command language to automate the most 
complex tasks. 


IMig Reflection with the 
Reflection Network Series lets you work on 
host and server applications at the same 
time. Access is provided to Digital VAX, 

UNIX, HP, and IBM hosts cmcurrmtfy, 
along with Novell and other LANs, You can 
run multiple protocols simultaneously on a 
single PC, and switch among them without 
rebooting. Because protocols are loaded 
only as needed, memory is saved as well. 

It’s the software solution that operates 
without a lot of additional hardware. 

Reflection and the Reflection 
Network Series—the connectivity choices 
for a chaining world. 


AD^ 

(61)753349 

Wick Kill IHXLHt./Oll 

((J4«3) 7722fl0 

GFK Hambuig/D 

C(M0)23 730t& 

l>iu Hdsinki/SF 

(0)6926760 


(0)0041799 

Computing k 


Gofisuttan^^ 

(040) 4.54 957 

SES DiCcnvcniftxiiung/A 

(1)376316 

SkisisKm^ 

(030)24310(74 

SOEm/P 

(1)8151234 

Soorpioo Systems^ 

0)4054044 

Nocoui Al^ 

(OIS) 32 9090 

Nocop/N 

({164)70494 

Bodciud/tii 

(1) 61206E 

ConniQic/QI 

(01)73024 31 

HcgitccMUS 

(3)8743633 

BniU £o(ffwirc/BRA 

(21)240 5143 

Eo Semt PmductVNZ 

(9)3580758 

%tgapofe Comptiier Svsems 


nc.tidVSlN 

449 2688 

A-Um TedmoiogieVB 

(02)7183611 

Tempest Eumpe/DK 

(44)948902 


(03)39823701 


S E B I e s * 

SOFTWARE 



\Milkcr Uichcr<S: Quinn, Inc. ^ 


M5 EastlakeAvenue Easi, Seattle, tt^hingfon 98102 / 206.324 (M07/ FAX: 206.322,8151 / 55.2518 AADen Haag, The Netherlands + 31 (0)70.556.09.63 / FAX; + 31(0)70,356,12.44 

Reflectim is a registered traderaark and Reflectkm Network Sertes ts a tradenriark of Walker Richer & Quinn, Inc, AlJ other trademarks are the properly of their respecUve holders. 
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Listing 2: Fmcyon Common 
Graphics hides all ihe lowdevei 
implementation details when you 
create a menu. 

(setf 

uiy-Tiienu-one 

(open-meiau 

'(lActioii l| ;fltora 

coerced to cnenu-itera 
lAotion 2| 

I Action jj) 
fpop-yp-menu 
*Llsp-raenu-bar» 

: title '’Menu 1'’ 

:seleetlon-function 

tf ^proceec-miy-ilieriu-one)) 

(defun process - menu - one 

(menu menu-Item stream) 

(case 

(menu-item-title menu-item) 

;Extracts symbol from 
title field. 

(1 Act Ion li 

(print ’’First menu Item 
aelected")) 

(lAction 2| 

(print ’’Second manu Item 
selected”)) 

([Action 31 

(print “Third menu Item 
selected")))) 


although some of the terminology is dif¬ 
ferent. Classes are the templates from 
which you create objects as instances of 
their class. Unlike in Smalltalk, but as in 
C++, CLOS supports inheritance from 
multiple parent classes. The data-holding 
locations in an object are called slots 
rather than instance variables in CLOS. 
You manipulate the data in slots using 
methods, and in CLOS all methods are 
virtual in the C++ or Turbo Pascal 
sense, although CLOS does not use this 
terminology. Instead, it talks in terms of 
**generic functions.” 

A generic function might be something 
like show, which prints the contents of an 
object on the screen. Every class of object 
will have its own method for show, but 
CLOS regards all these methods as differ¬ 
ent implementations of the generic show, 
and it chooses the correct version to exe¬ 
cute by looking at the type of argument 
supplied in each call of show. Because 
CLOS uses the parameter list to bind its 
methods to classes, it cannot use the con¬ 
cept of an implied self as Smalltalk and 
Turbo Pascal do; every method must have 
at least one parameter, whose type is the 
class the method belongs to. CLOS meth¬ 
ods are called using normal function-call 
syntax, with no special form like Pascal's 
dot notation. 

You can write explicit definitions of ge¬ 
neric functions by using defgeneric, but 


such functions have no actual code; that 
resides in the methods, which are defined 
using defmethod. If you don't explicitly 
define a generic function, the system cre¬ 
ates one the first lime you create a method 
for it. This scheme allows great flexibil ity 
so that you can redefine any method at any 
time without recompiling the whole pro¬ 
gram and creating a subclass. 

Another attractive feature of CLOS is 
that it creates some methods for you auto- 
matically. Whenever you define a new 
class, you can let the system create an 
accessor for each slot, which may be read¬ 
only, write-only, or read/write. You do 
this just by placing one of three key¬ 
words—i reader, : writer, and : acces¬ 
sor—after the slot definition. Other key¬ 
words, such as ;initform and :init- 
arg, let you initialize the value of the slot 
when instances are created. This means 
you often don't need to write a separate 
i nitia 1 i zation met hod. 

To learn the basic features of CLOS, I 
wrote a simple discrete simulation pro¬ 
gram that simulates a bank with several 
tellers serving queues of customers arriv¬ 
ing at random intervals and needing vary¬ 
ing amounts of service time. Listing 1 
shows the source for this program, which 
amounts to a little over 60 lines of code. 
The basic data structure is an array of 
queues (implemented by lists) of custom¬ 
er objects. The definition of class cus¬ 
tomer shows an example of an Inltform, 
as well as an accessor that, for conve¬ 
nience, takes the same name as its slot. 

If you' re skeptical about the advantages 
of list-processing languages like Procyon, 
consider the first three definitions in class 
queue at the beginning of listing 1. In six 
lines of code, I defined a kind of FIFO 
(first-iny first-out) queue that can hold any 
type of object at all, or even mixed types 
of objects. I didn't need to state the maxi¬ 
mum size of a queue or explicitly allocate 
any memory; the system handles all that. I 
didn't need to reclaim any memory from 
dead queue items; the garbage collector 
does that forme. 

Now imagine what the code would look 
like if rd written it in Turbo Pascal or 
C ++. The bank class can make bank ob¬ 
jects with any number of tellers; the num¬ 
ber is passed as an argument at run time 
(via rinitarg). This would be impossi¬ 
ble to do in Pascal or C++, although it 
would be possible in Ada. 

An enormously powerful feature of 
CLOS is its ability to combine methods. 
You can define methods that get executed 
before, after, or around (i.e., both before 
and after) any existing method, and you 
can do it without recompiling the original 
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Upgrade Your 
Perfoimance. 



As tlie leader in memory, pnjcessor 
and storage upgrades, we have the 
enhancement you need to maxiniize 
your system’s efficiency and your 
performance. 

MEMORY UPGRADES: Over 375 
memory enhancements for lead¬ 
ing PCs, laptops, laser printers 
and workstations from manu¬ 
facturers shown here. 

PROCESSOR UPGRADES: 

Don’t replace your 286 
computer, upgrade yoiu 
processor! SX/Now! 
processor upgrades 
feature a 20 MHz or 
25MIIz 386SX proces¬ 
sor and support leading 
systems. 

BORAGE UPGRADES: Data Master is the easy 
way to increase tlie storage capacity of your IBM PS/2 
50 or 50Z. Data Traveler portable external hard drive is 
tlie ideal way to add 
storage to laptops and 
notebooks. 

Ever\’ Kingston 
product is guaranteed to be 100% compatilile and is 
individually tested. Kingston products are covered by the 
best warranties in the industiy’ and are availalile world¬ 
wide tlirough the tlistiibutors listed here. 


Contact Your 
Kingston Distributor 




TECHNOLOKY CORPORATiON 


AN trademarks and registered trademarks are ol 
their respective companies. 


17600 Newhope Street 

Fountain Vallew CA 92708 USA 

Tel. (714) 435-2600/Fax (714) 435-2699 
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Hassle-Free Printer Sharing 

Now...ServerJet Technology for Any Printer! 



You loved the features aud compact 
size of oor popular Seruerjet, PC 
Magazine s "favorite solution for sharing 
LaserJets!* But you need a solution that 
will work with any laser, dot matrix or 
other standard parallel printer. 

It's called ih^ JetWayT 

Stretch up to hundreds of feet of 
telephone “type cable from your PCs to 
the JetWay. Plug your printer cable 
into the JetWay and plug in the power 
cord. If you're tight for desktop work 
space, just slap the video cassette^sized 
JetWay onto the side of your printer. 

Then, up to eight people can 
simultaneously whooooosh documents 
to a printer at the "jet speed" of 115,200 
baud - for less than $69 per user. 

It's that easy. Here at ASP, we call it 
"hassle-free." We use it as an ingredient 
in all of our products. 


No more wandering down the hall 
with diskette in hand. 

Or borrowing someone else’s printer. 
Or wasting time waiting to print. 

The jetWay is available in a variety 
of models with up to 4 MB of buffer 
memory to spool your print jobs. 

Take off with a JetWay and watch 
your productivity soar! 

To order your jetWay, or for more 
infomiation about our full line of 
printer-sharing solutions, fax ASP at: 

408 - 746-2803 

^ASP 

ASP COMPUTER PRODUCTS. INC. 

160 San Gabriel Drive, Sunnyvale, CA 940S6, USA 
TekphoncM08-746-2965 • Facsimile. 408-746-2803 
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program. For example, I decided Td like 
to see how many customers had been 
served after a run of my simulation. Obvi¬ 
ously, I could have modified the program 
to store this information, but 1 decided to 
leave it as it was and add methods to ex¬ 
tract the information. 

1 defined a before method that moni¬ 
tored the dq method and incremented a 
counter every lime a customer was re¬ 
moved from the queue; 

(defmethod dq :before ((q queue)) 

(if (not (null (itemsq)}) 

(Incf total-customers-served) ] 

Notice that this method must have the 
same name and parameter list as the 
method it modifies; they differ only in 
the keyword :before. Then I defined an 
after method that prints out the total at 
the end of the run: 

(defmethod do-sim :after ((b bank) 

arrive-interval iterations) 
(prlnc total-customers- 
served)] 

It is easy to write profilers, tracers, and 
other system tools using this feature. 
There are also more sophisticated forms 
of method combination where the meth¬ 
od's returned values get combined (by 
addition, multiplication. Boolean, or 
user-defined operations) so that you can 
accumulate information from a program 
without altering the original structures. 

Windows Interface 

Procyon supports the Common Lisp por¬ 
table Common Graphics standard but 
adds to it a complete high-level interface 
to Microsoft Windows, At the most gener¬ 
al level, this interface works through the 
concept of warn abstract, device-inde¬ 
pendent sources and sinks for data that 
can be connected to any physical device 
for which a location manager is available. 
This means that essentially the same pro¬ 
gram can write to a screen window, a 
disk file, a string in memory, or a modem 
port, whether in Windows or OS/2 Pre¬ 
sentation Manager or on a Mac, which is 
how OOP was supposed to operate (but so 
often does not). 

I decided to place the animated queue 
display for my simulation in its own sepa¬ 
rate window, which is accomplished by 
the call to open-stream in the first line 
of method do-sim. This creates a non re¬ 
freshing-window stream attached to a 
movable, resizable window with scroll 
bars and buttons. By adding extra key^ 
word options, 1 could have controlled the 


JetWay and Serverjet are Erademarks of ASP Compuief Pnoduas, Inc, / LascFjcf a a registered trademark of HewleU-Packard Co. 
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Lemon computers: un raarchio ormai da anni protago- 
nista nello scenario informatica 
In un mercato sempre piu complesso e competitivo Le* 
mon vi ofifre k garanzia deEa sua decennale esperienza. 


ONE RIGHT CONNECTION... 



La gamma dei nostri prodotti e in grade di soddisfare 
qualsiasi esigenza applicadva, sia dal processone 80286 
fino al veloce 486 con bus EISA. Tutti i modelli hanno 
un alto grade di affidabilik, grazie anche all elevato stan¬ 
dard qualitative del material! udlizzati. 

Qualita di prodotte e qualik globale;, che significa un 
“team^' di spccialisti costantemente al vostro fianco per 
fomirvi consigli, assistenza tecnica e soluzioni piii op¬ 
portune. 

Lemon computers^ the right solution! 



D-LINK: una sigla nel mondo del net-working informa- 
tico. Un mondo infinito di possibilita si apre di fronte 
a vei senza dover fare cospiqui investimenli. 

ONE BRIGHT CONNECTION 

G)n JEN e D-LINK non ci sono problemi. Si possono 
collegare in rele uno o piu computers, incrementare la 
potenza, aggiungere un nuovo computer tutto questo 
senza dfficoM di installazione. Si possono scegliere tra 
i vari sistemi operativi LANSMAKT - NOVELL - UNIX, 
si aggiungono le sebede ed e fetta! Tutto questo da la 
possibilita di modulare i propri investimenti in sinlonia 
con le proprie esigenza 
D-LINK the bright solution! 



uogal 

METWOKK 
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LdptOp SCSI Hard Drives 

connecting to the parallel port 


Half Shell size 1.4"x5.5’'x7.5" weight 2.5 lb 
Hermit Crab 2.8"x5.5"x7.5’' 4 lb shock protect 
w!hard drives -low power 40MB to 200MB $429 
A“HiveJr size 2.2"x7.1"x7.r' weight 4 lb 
A-Hive size 4.3'’x9.6'‘x9.9'' weight 11 lb 
Hard Drives 40MB to 3.4GB from $489 
Tape Drives 155MB to 8GB 

Cartridge Drive 44MB to 88MB $719 

CD-ROM Optica! Drives 

also Workstations SCSI Drives 



Tulin Technology Tel: 408-432-9057 

2156H OToole Ave.. San Joste. CA 95131 Fax;408-943-0782 



Discover 


how easy 

importing software 
can be. 


• Over 35tOOO available 
• We specialize in hard-to-find sDttware 
One to two-day shipping anywhere in the wcjtid 
• Low shipping rates 
Friendly, dependable service 


Compare our prices on 
CD ROMS • CAD • WINDOWS 



jFor fast sen^tce, cafi 415-956-3126 arfax 415-956-0246 


San Francisco Discount Software 

- —— 369 Pine Street, Suite 216 

— San FranciscoXA 94104 USA 


NEWS 


INTERNATIONAL 


font, an associated bit map, and other 
window properties. Merely calling pro- 
cess-single-event makes this into a 
multitasking window* 

Procyon supports a large hierarchy of 
window types; 1 chose a nonrefreshing 
window rather than an edit window to get 
sufficient update speed for real-time ani¬ 
mation. Procyon also has high-level func¬ 
tions that let you create easy-to-use menus 
and dialog boxes. Listing 2 shows an ex¬ 
ample of the syntax for creating menus* 

Industnal Strength 

Pve come to regard programming under 
Windows as a penance, ranking some¬ 
where below cleaning toilet bowls on the 
pleasure scale. This is because the stan¬ 
dard API only pretends to be object-ori¬ 
ented, failing to deliver any of the real 
benefits of OOP* Procyon offers a truly 
object^riented interface into Windows, 
and I actually enjoyed writing with it. 
Learning Lisp is, in my opinion, a very 
small price to pay. The only system Tve 
tried that comes close to Procyon is Actor, 
but Procyon is much more efficient. 

For serious developers, Scieniia offers 
an interface designer that al lows you to in¬ 
teractively paint dialog boxes and menus, 
a foreign function interface so you can 
write critical sections in Pascal or C, and 
a run-time generator that lets you ship 
stand-alone Windows applications* I did 
not test any of these utilities* 

The only fly in the ointment is that Pro¬ 
cyon, being an industrial-strength sys¬ 
tem, goes for a workstation-like price* A 
full license costs £1499, and the run-time 
generator costs extra (you can buy it out¬ 
right or lease it). The good news for some 
is that Scientia offers an educational dis¬ 
count price of £499, and there are no roy¬ 
alties charged for the run-time system. ■ 


Dick Fomtam is a BYTE consulting edi¬ 
tor living in London, You can contact him 
on BIX as "dkkp ." 
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Procyon Common Lisp 

£1499 

Scientia Knowledge Computing 
St. Johns Innovation Centre 
Cowley Rd* 

Cambridge CB4 4WS 
UK. 

44-223-421221 
fax: 44-223-421218 
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DON'T GO TOO FAR! 

Computers 

Floppydrives LAN products 


Mainboards 


Keyboards 


Cases 


EUROPEAN COMPUTER GROUP 


U.P.S. 


Plotters 


Printers 


Peripherals 


Notebooks 


Harddisks 


Digitizers 


Monitors 


Your business is safe with us! 



European Headquarters: 
European Computer Group B.V. 
P.O. Box 116 
5710 AC Someren 
Netherlands 
Tel.: 31-4937-90005 
Fax: 31-4937-96808 
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Confidence on a program: 


"I've gained a new dimension. Now, I have 
time to understand the needs of the users, I 
have been promoted to project manager." 



The ODYSSEE's generation is born ; 


1. 

TECHNOLOGY UNDER 
CONTROL. 


2 , 


OBJECT ORIENTED. 


3. 

PROVIDING 

HIGH-TECHNOLOGY. 


4. 

FREEDOM FOR YOUR 
USERS. 


The computer technology is 
still on the move. Every day 
gives a new concept^ a new 
environment 5 a new opening. 
You have to face situations 
more and more difficult to 
master with regard to the 
choice of the technology. 
Find your autonomy again 
with regard to this techno¬ 
logy. Don't be dependent 
on your background. Move 
to die new generationj the 
future belongs to computer 
people who will be able to 
work out solutions matching 
the user's needs. 


While describing the Ob¬ 
jects, give your developments 
a new dimension. No more 
Editor^ no more Code, no 
more link. Describe Data 
Objects, Events and Tasks. 
Split execution and data from 
functions. Use predefined 
actions and a language ex^ 
clusively business oriented. 
By default, the applications 
will be described automati¬ 
cally. Thaf s the undertaking 
your appEcarions will be 
expanded easily through 
other people, and for years. 


MORE THAM 1500 PAGES K 
ARE iNCLUDED IN THE i 
ODYSSEE'S HANDBOOK- I 


COMPANY __ 

ADDRESS_ 

CITY STATE ZIP . 


_ COUP^TTRY- 





» STAHTtR KIT; MS-DOS. JtBASE, SWOLR USER. 

duxefi pLATmflRts: in£Ase call 

3G OAV£ BACK GUARANTEE 

CHARCETO MY: □ VISA □ EUFtOCARCyMASTEflCAFlD 


AGCL# 


EXP DATE 


++ 41 21 923 63 77 
CASE DESIGN/EUROPE 
AV. GENERAL-QUISAN 2 ^ 

PO. BOX 708 CH-iaOOVEVEY 
FAX ++ *1 21^33 53 83 

{S12) 346 89 91 
CASE DESIGN/USA 
9 in JOUWILLE ROAD 
SUITE 207 AUSTIN. TEXAS 78753 
FAX C512|34e79 20 

SIGNATURE 


Odyssee is a High-Tech De¬ 
velopment Tool. It’s running 
on today’s platforms released 
on the market: MS-DOS, 
UNIX, WINDOWS, NOVELL. 
Odyssee can access simul- 
teanously a lot of Data Base 
Managers: UNIFY, ORACLE, 
XBASE (dBASE, Clipper, Fox 
Pro), DEVTSTA, BTRIEVE. 
Odyssee can import/export 
LOTUS, WORDPERFECT, 
ASCII files. Odyssee can print 
on any line printer. Laser 
Postscript or HP. Odyssee 
includes his own COMPILER 
providing the data coherence, 
and will also optimize the exe¬ 
cution speed. Odyssee can 
create HYPERTEXT applica¬ 
tions, NETBIOS compatible 
on network, with a window- 



FROM CASE DESIGN 


Whatever the requirements 
of your users, Odyssee will 
execute quickly any applica¬ 
tion, without limitations due 
to size or data volume. 
Odyssee has the expertise in 
taking decisions at execution 
time. The users will enjoy a 
progressive technology and 
won't be systematically gui¬ 
ded while running the appli¬ 
cation. At any time, they can 
execute one of the tasks 
designed, with the full con¬ 
fidence that the data set will 
still remain consistent. At any 
time, the user can search 
through a data base, using 
criterions even not defined 
by the developer. The appli¬ 
cation will be a great hit. 


ODYSSEE 

OBJECT ORIENTED 
DEVELOPMENT TOOLS 

INTERNATIONAL 
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Credit-Card-Size 

Modems 

TONY DENNIS 


Modem makers are 
leading the way with 
the PCMCIA 2.0 
standard, which lets 
you Interface 
any type of device to 
a portable PC 


Keen industry watchers are predicting that the 
PCMCIA 2,0 standard will become the de fac¬ 
to expansion slot for notebook PCs. The mean¬ 
ing behind the standard’s acronym—Personal 
Computer Memory Card International Associ¬ 
ation—has fooled many end users into think¬ 
ing that the standard covers only memory. In 
fact, the standard can be used for several pe¬ 
ripherals, I evaluated two of the first working 
examples—a modem card from Dataflex De¬ 
sign and a fax modem card from Nippon Steel 
Computer, The results show that the standard, 
which was agreed on last September, is still having a few teething troubles. 

The PCMCIA standard’s real strength is that it results from cooperation be¬ 
tween PCMCIA, a Sunnyvale, California, industry body, and JEIDA, Conse¬ 
quently, the first notebook PCs sporting a true PCMCIA 2,0 expansion slot have 
appeared from three Japanese manufacturers-Toshiba, Sharp, and Nippon Steel 
Computer, Meanwhile, companies in the U.S, and Europe have been working 
hard to produce PCMCIA modems that are the size of three credit cards glued 
together. The actual dimensions are 85,6 by 54 by 5 mm. 

In the course of this writing, I resolved the confusion concerning the degree to 
which Toshiba’s notebooks comply with the PCMCIA standard. For testing pur¬ 
poses, I used a Toshiba T3300SL, which has a true PCMCIA slot. However, an 
earlier model, the T2200SX, has a slot that deviates slightly but significantly 
from the final PCMCIA 2.0 specifications. Toshiba plans to develop a modem 
card for the T2200SX that will also work in its T33()0SL model but not in any 
other supplier’s machines. 


The Dataflex 
Design PCMCIA 
2400+ is divided 
into two basic 
components: the 
PCMCIA card 
(right) and 
the LAM. 



PCMCIA 2400-H 

The PCMCIA 2400+ is a straightforward 
data modem with no fax facilities. Al¬ 
though initially designed by Intel, it has 
been adapted for European use by U.K.- 
based Dataflex Design. The modem sup¬ 
ports three basic speeds; the fastest is 
CCITT V.22bis. For compatibility with 
older North American-style modems, it 
also supports Bell 103 and Bell 212A. It 
includes built-in support for MNP level 4 
error checking and MNP level 5 data 
compression. With MNP level 5, the mo¬ 
dem can achieve an effective data transfer 
rate of around 4S00 bps. However, there is 
no compatibility with V.42bis data com¬ 
pression, which enables compressed files 
(e.g,, ,ZIP or .ARC) to be sent efficient¬ 
ly, With these specifications, this is an 
adequate modem for dialing into BBSes 
and on-line services (e.g., BIX or Com¬ 
puServe). The PCMCIA 2400+ will also 
let notebook PC users dial remotely into a 
LAN to pick up E-mail. 

Using three application programs, I 
tested the PCMCIA 2400+ for compat¬ 
ibility with the Hayes AT modem com¬ 
mand set. These programs are not neces¬ 
sarily communications-related—and to 
test ^is, I tried the modems with Bor¬ 
land’s original version of Sidekick. This 
popular TSR program has a dialer func¬ 
tion that lets you dial telephone numbers 
via a modem and then speak to the person 
who answers the call. 

Next, I used the Smartcom II commu¬ 
nications program for the PC. This pro¬ 
gram was designed to recognize Hayes 
Microcomputer Products’ own modems, 
making it an excellent compatibility test. 
Finally, I tried out the modems with 
Datastorm Technologies’ Procomm Plus, 
which has a host facility that turns the PC 
into a BBS and thus tests whether the mo¬ 
dem correctly answers incoming calls. 
The Dataflex modem passed all three 
tests, as did the Nippon Steel Computer 
fax modem (see below). 

To install the PCMCIA 2400+, you 
simply slide it into a notebook’s PCMCIA 
slot. However, you should first ensure 
that the notebook is powered down, be¬ 
cause the PCMCIA standard doesn’t yet 
support hot insertion. You must also con¬ 
nect the modem to a telephone socket with 
a LAM (line adapter module) (see the 
photo). Dataflex intends to sell different 
LAMs for specific European markets. 
You can check which model has been pro¬ 
vided by using the Hayes ATM command, 
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which reports a number relating to a par¬ 
ticular country (in the U.K., the number 
is 002). 

The PCMCIA 2400+ was unique in 
that it could function in both the Toshiba 
T3300SL and the Nippon Steel Computer 
Librex T386SX notebooks. Testing this 
modem revealed a design flaw in the To¬ 
shiba. After I inserted the card into the 
T3300SL’s PCMCIA slot, I could only re¬ 
move it with a pair of pliers due to the tight 


fit. In contrast, when I inserted the card 
into the Librex T386SX, I only had to 
press a button to eject it, just as a floppy 
drive ejects a 3 ^A-inch floppy disk. 

The two machines recognized the pres¬ 
ence of the PCMCIA 2400+ differently 
as well . In the Librex T386SX, you must 
insert a specific device driver into the 
machine's CONFIG.SYS file so the ma¬ 
chine will look at the PCMCIA slot. If the 
modem isn't piesent in the slot, then the 


machine assumes the port is intended for 
a memory card acting like an extra drive. 
When you insert the modem, the Librex 
T386SX recognizes it and treats it as if it 
were attached to the machine’s COM2 
serial port. 

By contrast, the Toshiba T3300SL can 
recognize the PCMCIA 2400+ only if it 
supports the Intel ExCA (Exchangeable 
Card Architecture). Since the PCMCIA 
2400+ is ExCA compatible, you only 
have to turn on the power to the modem. 
When the machine detects the modem's 
presence, a special option appears in the 
menus from which you can enable or dis¬ 
able the power to the modem. 

Librex Fax +Data/Fury 2400 
Nippon Steel Computer will be marketing 
its own PCMCIA card, the Librex Fax+ 
Data modem, which is being developed in 
conjunction with Dr, Neuhaus, a German 
modem manufacturer. Even though Nip¬ 
pon Steel Computer insists that it will 
have its own separate product, the device 
that 1 reviewed was definitely the Dr, 
Neuhaus modem shown at CeBIT in 
March, Hence, when the Hayes ATI3 
command was issued, the Librex modem 
responded with Dr, Neuhaus’s Fury 2400 
modem designation. 

In technical terms, the Nippon Steel 
Computer offering has a superior specifi¬ 
cation to that of the Dataflex modem. In 
addition to supporting three data speeds, 
the Librex Fax+Data modem supports 
MNP level 4 and level 5 protocols, as well 
as compatibility with V.42 and V,42bis. 
The interesting point is how this support 
has been achieved, given the card's lim¬ 
ited memory availability. 

The standard practice with Hayes- 
compatible modems is to create a profile 
containing desired settings using the com¬ 
mand AT&W. This profile is then stored 
in nonvolatile RAM. With the Nippon 
Steel Computer modem, however, the 
AT&W command is not implemented. In¬ 
stead, you can choose from several stored 
profiles using the AT&Fn command, 
where n is the value for the desired pro¬ 
file. Thus, if you need MNP level 5 com¬ 
patibility, you issue the AT&F2 com¬ 
mand. This command could easily be 
built into the modem initialization string 
in a package such as Procomm Plus, 

The Librex Fax+Data modem's most 
crucial advantage is in its ability to pro¬ 
vide sending and receiving fax facilities at 
9600 bps. To take advantage of this facil¬ 
ity, you need a package that conforms to 
the TIA (Telecommunications Industry 
Association) Class 2 specification or the 
Intel/DCA Communicating Applications 




by Amerioin Power Conversion 

APC Uninterruptible 
Power Supplies keep 
more LANs up, running, 
and reliable than any 
other brand of UPS. Call 
for your free power 
protection handbook 
and find out why. 

APC Europe 

4, Rue Ste Claire DevOle 

ZAC du IVIandinct llalinieni Espacc 
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Cedes 2, Frunce 
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Important new 
services for IT 
decision makers 


What's realty going on 
in the minicomputer 
and mainframe 
business? 

Find out with 
Datapro internationars 
essentiai information 
on Midrange and 
Enterprise Systems 



In the IT business nothing stays the same for very 
long. There's a constant stream of new products 
fighting for commercial advantage. The whole 
industry is undergoing rapid and fundamental 
change. 

Whether you're a user, vendor or supplier you have 
to know what's happening, and why. You need 
objective and authoritative information. You have to 
know about new technology. You have to 
understand the strategies of the major players and 
the impact of vendor collaboration. 

These and similar issues concern managers 
throughout the IT community. Two new Datapro 
international services - Midrange Systems and 
Enterprise Systems - gather together all the 
information you need, in one place. They form the 
most accurate and up-to-date reference sources 
available. 

15 day frBB evaimtion 

Presented in a loose-leaf format, our 
Midrange Systems and Enterprise Systems 
services provide comprehensive technical and 
market analyses of these two critical sectors. 

DAIAPRO 

INTERNATIONAL 


For your 15 day free evaluation, or to tind out 
more, simply phone +44 (62B) 773277 
Ask for ext. 2100 or return the coupon below 


Datapro Ir^tsrnational's Midrange Systems and 
Enterprise Systems 

□ Please send me Midrange Systems, for a 15 
day evaluation period. 

□ Please send me Enterprise Systems, for a 15 
day evaluation period. 

I I Please send me more information 

Name____ 

Title_ 

Co mpan y_ 

Address_ 


Tel No. _ 

Fax. _ 

Sig natu re__ 

Datapro latematiortal 

McGraw-Hill House 

Shoppenhar>gefs Road 

Maidenhead 

Berkshire 

SL6 2QU England 

Tolephot>e: +44 (623) 773277, Ask for ext 2100 
Fax: +44 (626) 773623 
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Specification. Nippon Steel Computer 
demonstrated its modem working with 
Delrina^s WinFax Pro, but the company 
intends to ship the modem with Delrina’s 
DosFax and offer users the chance to up¬ 
grade to WinFax Pro. 

The only drawback with the Librex 
Fax+Data modem is that it does not sup¬ 
port Intel’s ExCA. Without ExCA, the 
Toshiba T3300SL doesn’t recognize the 
modem; thus, the option to turn on the 


power to the modem does not appear in 
the pop-up menu. Software applications 
arc also unable to take advantage of the 
modem, because it does not appear as a 
hardware device connected to the ma¬ 
chine’s COM2 port. 

Only the Start 

Dataflex Design’s PCMCIA 2400+ mo¬ 
dem i$ already approved and available in 
the U.S. and the U.K., whereas Nippon 


Steel Computer says its product will be 
available in June. Nippon Steel Computer 
also promises that its product will be ini¬ 
tially approved in the U.K., Germany, 
France, the Netherlands, and the U.S., 
with the rest of Europe covered by the end 
of this year. 

Other PCMCIA modems are also in the 
pipeline. I saw an engineering sample of a 
modem designed by the Swiss company 
Martignoni Electronics. It will provide 
fax and data facilities, and the line inter¬ 
face is on the modem rather than in the 
connecting telephone cable. In addition, 
the Swedish company Hotline and the 
U,S. firm Megahertz are both close to 
having working PCMCIA-card modems. 

The PCMCIA 2.0 standard has caused 
several companies to rethink their strate¬ 
gy for the future. This is good news for 
laptop users, because there will be a much 
broader choice of modems for any ma¬ 
chine that has the PCMCIA slot. ■ 


Tony Dennis is a communications spe¬ 
cialist writer hosed in London. He can he 
contacted on BIX do editors. 
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PCMCIA 2400+ 

£399 

Dataflex Design 

10- 12 Lombarf Rd. 
Wimbledon 
London $W19 3TZ 
UK. 

44-81-543-6417 
fax: 44-81-543-7029 
Cird* 990 on Inquiry Card. 

Librex Fax+Data 
075 

Nippon Steel Computer 
Langley Business Centre 

11- 49 Station Rd. 
Langley 

Berkshire $L3 8YJ 
U.K. 

44-753-811007 
fax: 44-753-810610 

Cirda 991 on Inquiry Cord. 

Dr. Neuhaus 
Haldenstieg 3 
D-2000 Hamburg 61 
Germany 

49-40-55-30-42-15 
fax: 49-40-55-30-41-80 

Circli 992 on Inquiry Card. 



PUT AN END TO 
SOFTWARE PIRACY! 

Meet the growing family of security keys 
from Software Security. 

Each one a speciolist ot enforcing your 
license ogreement m virtually any user 
envircriment you can think of. Whether 
it's DOS, UNIX, Mocintosh or OS/2. 
Whether it's □ single user installation or 
olAN. 

Simply connect the appropriate key to a 
single user computer, or a non-dedicoted 
file server in o network, and you control 
oil occess to your protected application. 

Users, however, won't even know it's 
there. The keys are transporent and won't 
impact software functionality or the ability 
to make back-up copies. Normal node 
□nd LAN operations are unaffected. 

The UtHmate Protection 
For Software Publishers 


NOW 

pROTECnON 

Vlf/TH remote 

LipDAT/NGt 


Simple. Unossuming. Ever vigilant. Easy 
to incorporate into your application 
package. And quite possibly the most 
profitable hardware investment a software 
developer can make. 

To find out more, coll: (0784) 430060 

Itjx; [07S4) 430050 

International teJe^ne: +44 784 43Q060 
hx: +44 784 4^50 
U.S. (2031 329 8870 
fo)C [2031329 7428 


Software 

Security 

International Ltd. 


21a Hie Precinct 
High Street 
Egnom 
Surrey 

United Kingdbm 
TW20 9HN 
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Hardlock E-Y-E®- tying the hands 
of software pirates 


The effective way to protect your software 

FAST Electronic has made life a lot harder for soft¬ 
ware pirates. Hardlock E-Y-E was designed using 
cryptographic principles. It took the experience 
and know-how of Germany's number one in soft¬ 
ware protection and the leading edge technology 
of a US semiconductor company to create the 
ultimate software protection tool. 


Readily acceptable to your customers 

Hardfock E-Y-E allows unlimited backup copies 
of the master floppy.The customer gets the device 
together with the software and plugs it into the 
parallel port between the printer and the PC. Daisy- 
chainability, outstanding reliability and the compact 
high tech design guarantee that your customers 
will accept Hardlock E-Y-E. 


The technology programmers have at their 
fingertips 

Hardlock E-Y-E is based on a custom chip and 
combines all the features that a programmer 
would expect from such a device: secure, algo¬ 
rithmic query routines and an optional non-vola¬ 
tile memory for custom configurations. With the 
Crypto-Programmer card from FAST you can pro¬ 
gram the algorithmic parameters and the memory 
within seconds.This unique card guarantees that 
no one else can burn Hardlock E-Y-Es with your 
codes. Unking Hardlock E-Y-E to your software is 
easy: you can either protect your .COM and .EXE 
files with the automatic encryption software 
HL-Crypt or integrate FASTs high level language 
routines into your source code. 


The benefits your management will appreciate 

Hardlock E-Y-E can be programmed by the soft¬ 
ware house 
with the 
Crypto-Pro¬ 
grammer card. 

This ensures 
optimum deli¬ 
very schedules 
and stock flexi¬ 
bility. Revenues 
will go up as 
software piracy 
and multiple 
usage are 
prevented. 



Order your evaluation package todayl 

Contact a. Ajari at FAST Electronic or one of the offices betow: 


UK: 

Magnifeye 

Tel: ++44-71-2218024 
Fast: ++44^71-7923449 

France: 

FAST aectronic S. A. R. L 
Tel: ++334.40837811 
Fax; ++33-1-48839734 

Spain/Portugal; 

FASTlb^rica S. L 
let: ++34-1-3613222 
Fast: ++34-1-3613219 


Italy: 

Techne S H.L 

Tel: ++39-59-440690 

Fax: ++39-59-440720 

BeNeLux; 

Cfypsys Date Securfly 
Tel; -M-31-1830-24444 
Fax: ++31-1830-22848 

Greece: 

FAST Heljag AE 
Tel; ++30-1-6855 689 
Fax: ++30-1-6472304 


USA/Far East: 

Glenoo Eriglrieerirro Gorp. 
Tel: ++1-708-8080300 
Fax: ++1-708-8080313 

Hungary: 

Siki Recognita Corp. 

Tel: ++36+201-7973 
Fax: ++361-201-7607 

Yugoslavia: 

G&G Electronic 
Tel: ++38-41-211624 
Fax: ++38-41-211604 


iiiirnsT 

Fast Electronic GmbH 


FAST Electronic GmbH, Kaiser-Ludwig-Pletz 5, D-8000 Munchen 2, Germany, Tel ^ 49/89/539800-20, Fax: 49/89/539800-40 

Circle 420 on Inquiry Cord. 












NEWS 


INTERNATIONAL FIRST IMPRESSIONS 


Veridata’s Very Little 386SX Notebook 



V eridata Electronics is 
well established in its 
native Taiwan as a manufac¬ 
turer of PCs and their compo¬ 
nent parts.However, its pres¬ 
ence in Europe has been quite 
limited. Three years ago, a 
company called Newtron im¬ 
ported the first Veridata note¬ 
books to the U.K.—I know be¬ 
cause I bought one. For the 
time, these notebooks were 
relatively light, comparatively 
well-made, and remarkably 
inexpensive—at less than half 
the price of the big-name com¬ 
petition. But that was all we 
saw of Veridata then. 

That’s all changed now, as 
the company has a formal 
European presence. It is still 
selling laptop PCs, and they 
are still competitively priced. 
The new range is somewhat 
more powerful, however, than 
the 8()86-based single-floppy- 
drive machine I bought three 
years ago. 

The ExecuLite 386S/25e is 
based on the 25-MHz AMD 
386SXL microprocessor. In 
the machine I reviewed, the 
microprocessor was backed up 
by 4 MB of RAM (2 MB is 
standard, and 8 MB is the 
maximum) and a brisk 60-MB 
hard drive. The usual ports (a 
serial port, a parallel port, a 
VGA socket, and an external 
keyboard or PS/2 mouse port) 
are dotted around the back and 
sides of the small, slab-like 
box. 

One of the features that 
makes the Apple PowerBook 
100 such a portable beast is its 
external floppy drive. The Ex¬ 
ecuLite 386S/25e emulates 
this and thus manages to be 
one of the lightest (and small¬ 
est) machines on the market. 

The basic box weighs just 
over 2 kilograms and mea¬ 
sures 297 by 219 by 37 milli¬ 
meters. The weight saving is 
not just restricted to the main 
system unit, however—the ex¬ 
ternal floppy drive weighs not 
much more than kg, and the 
external power supply/battery 


charger is one of the smallest 
and lightest I’ve seen. This all 
adds up to a machine that you 
can easily lug around without 
needing shoulders like Bjorn 
Borg’s. 

In addition to being pleas¬ 
antly lightweight, the Execu¬ 
Lite 386S/25e has a good user 
interface. The backlit LCD 
screen can support 32 gray 
shades (even if no software 
does), and it is extremely 
crisp; running Windows 3.1 
revealed little of the dreaded 
“disappearing-mouse syn¬ 
drome.’’ The backlighting is 
also unusually effective—I 
had few problems using the 
ExecuLite 386S/25e in the 
garden, even on sunny days. 

The keyboard is a good one, 
too. Its layout is identical to 
that seen on some of the mono¬ 
lithic Grid laptops—an excel¬ 
lent layout that was spoiled 
in the Grid’s case by being 
attached to a machine that 
weighed twice as much as it 
should have. 

All the major keys are 
where they should be, and the 
obligatory Fn key is tucked 
well out of the way. The cursor 
keys are laid out in the classic 
inverted-T and are located 
slightly away from the main 
alphanumeric keys, which 
makes them easier to use than 
those on most laptops. The In¬ 
sert and I>elete keys are in a 


somewhat odd location beside 
the function keys (of which 
there are only 10), but I soon 
got used to their positioning. 
The feel of the keyboard is rel¬ 
atively “dead,” but it’s not too 
bad, and there is no percepti¬ 
ble key bounce. Compaq users 
will find it instantly familiar. 

A highly unusual feature of 
the ExecuLite 386S/25e is its 
use of personality modules. 
These are little modules that 
fit into a hole on the left side of 
the system and upgrade its 
functionality. The modules fit 
into the system in the same 
way that battery packs fit into 
other notebooks. The electri¬ 
cal connection is made by way 
of a single, douUe-sided edge 
connector. Three modules are 
currently available: a second 
RS-232 port, a send/receive 
fax modem (which has yet to 
receive approval in all Euro¬ 
pean countries), and a touch- 
pad mouse. 

The touchpad mouse is the 
most interesting. Smaller than 
the touchpad mice on the Oli¬ 
vetti and Triumph-Adler por¬ 
tables, it is also in a worse lo¬ 
cation for right-handed users 
(the right side of the machine 
would make more sense). But 
it works fine with either the tip 
of your finger or, better, the 
point of a retracted ballpoint 
pen. 

In most situations, I would 


rather use a different pointing 
device—such as Appoint’s 
MousePen—but the touchpad 
mouse is a boon on airplanes, 
where there is simply no room 
for a mouse cable. For £52, it 
is probably worth buying if 
you decide to get an ExecuLite 
386S/25e. 

The fax modem worked 
fine on exchange lines in two 
countries, although it had 
problems with some tele¬ 
phones in French hotels. At 
£80, however, it is extremely 
inexpensive. Swapping be¬ 
tween it and the touchpad 
mouse took no time at all—you 
just undo one screw with the 
edge of a coin and slide out the 
module. 

As reviewed, the ExecuLite 
386S/25e is priced at £1860 
plus VAT, with the range start¬ 
ing at £1475. At that price, it’s 
hard to find fault with it. It’s a 
lightweight, quick, pleasant- 
to-use laptop PC with excel¬ 
lent battery life (I got up to 3 
hours even when I was running 
disk-intensive Windows appli¬ 
cations). I bought my first Ver¬ 
idata PC primarily because it 
was inexpensive. I’d buy an 
ExecuLite 386S/25e because 
it is reasonably priced top- 
quality equipment. 

—Mike Hardaker 


THE FACTS 


ExecuLite 386S/25e 
with an AMD 
25-MHz 386SXL 
microprocessor, 

4 MB of RAM, and a 
60-MB hard drive, 

£1860 

Veridata Electronics 
The Caledonian Suite 
Magnet House 
59 Waterloo St. 

Glasgow G2 7BP 
U.K. 

44-41-2481119 
fax: 44-41-2481116 

Circle 1133 on Inquiry Card. 
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NEWS 


INTERNATIONAL FIRST IMPRESSIONS 


Idealist for Windows: When Good Gets Even Better 



I dealist, the text-oriented 
database from Blackwell 
Scientific Publications (see 
“Free Text Retrieval Per- 
formed the Ideal Way/" Feb¬ 
ruary BYTE, International 
Section) has now been ported 
to Microsoft Windows* Ideal¬ 
ist for Windows retains all the 
powerful features of its DOS 
predecessor while adding a 
number of new features, in¬ 
cluding the ability to put pic¬ 
tures into a database, I re¬ 
viewed a prerelease version of 
If W; several features were not 
yet implemented, and there 
was no manual* 

Surprisingly, IfW still fits 
onto a single 31^-inch floppy 
disk; it’s compressed, how¬ 
ever, and you must use a Win¬ 
dows-based Setup utility to in¬ 
stall it. You can install IfW 
over your old DOS version, but 
since the file format has 
changed, you’ll need to reim¬ 
port all your old databases* 
This is easily done by select¬ 
ing the Idealist database for¬ 
mat in the Import dialog box. 

You can run only a single in¬ 
stance of IfW at a time, but it 
employs a Program Manager- 
style MDF (Multi-Document 
Format) window in which you 
can open several different 
databases, each in its own re¬ 
sizable, “iconizable” subwin- 
dow* Below the standard Win¬ 
dows menu bar is a button bar 
containing six icons that let 
you perform the most useful 
operations without touching a 
menu. 

The first icon, a magnify¬ 
ing glass, opens the search di¬ 
alog box* Here you can type a 
word for a full-text search, or 
you can press one of three but¬ 
tons that let you confine your 
search to a single field, pick a 
search term from the index, or 
restore Idealist’s view to the 
whole database. The search 
creates a subset of the database 
called a hit list, which you can 
refine further by using the 
Widen, Narrow, and Exclude 
options; these options employ 


the same dialog box as Search 
does. The second and third 
icons are tape recorder-^style 
arrows for stepping forward 
and back ward through the hit- 
Hst records. 

The fourth and fifth icons 
are up and down arrows, re¬ 
spectively, and you use these 
to enter Idealist’s “second di¬ 
mension/’ namely, cross-ref¬ 
erencing. When you click on 
the up-arrow button. Idealist 
finds all the records that con¬ 
tain the word currently under 
the text cursor (or any selected 
text) and makes a new hit list* 
The new hit list does not re¬ 
place the current hit list but 
gets stacked on top of it* You 
can move up and down through 
such a stack of hit lists using 
the up- and down-arrow but¬ 
tons* You can also activate this 
elegant hypertext feature just 
by clicking the right mouse 
button on any word. If the 
word happens to be the path 
name of a program. Idealist 
will try to execute it. 

You can access a Glossary 
feature by pressing F3. It ex¬ 
pands stored abbreviations 
and substitutes for the macro 
system of DOS Idealist , which 
has been dropped. 

To put pictures into IfW, 
you write the path name of 
a Windows bit map or meta¬ 
file—the only two formats 
supported so far—into a field 
of graphics type. Then the 


fifth button-bar icon toggles 
between Source view (i.e,, the 
filename) and Result view, 
which displays the picture ai 
full size in the field. 

You can put BASIC-like ex¬ 
pressions into any field, and 
they will be evaluated in the 
Result view. Enter =22*12 
into a source field of type num¬ 
ber, for example, and the Re¬ 
sult view shows 264* You can 
also evaluate string expres¬ 
sions and use field names as 
variables: 

Left(Name,2) 

+RlghtCAddress^4) 

Those who have a technical 
bent can put Windows DDE 
messages into a text field and 
retrieve data from another ap¬ 
plication, as in this example: 

=Excel|Accounts92 

!VatTotal 

OLE (Object Linking and 
Embedding) support is prom¬ 
ised soon but not in the first re¬ 
lease. IfW still supfKTrts a spe¬ 
cial Name type that you can set 
to various academic publica¬ 
tion conventions (e.g.. Har¬ 
vard), but now you get to see 
the format in Result view in¬ 
stead of Just on your printer. 

Internally, IfW has a whole 
new file structure and index¬ 
ing system that makes retriev¬ 
al on an indexed field much 


faster. The search functions 
have been upgraded as well, 
with true proximity searching 
(e*g*, chess NEAR champion), 
ranges (e.g*, Kame^Jones TO 
Fountain), and full numeric 
comparisons (e.g., >, <, >=, 
and <>). 

IfW retains the superb im¬ 
port and export facilities of its 
predecessor, but they are bet¬ 
ter integrated, so you no longer 
need an external DOS editor to 
create template files* You im¬ 
port foreign data formats by 
defining a regular expression 
to match each field. The ex¬ 
pression parses the data on the 
fly during importation. The 
release version of IfW will 
also have “applets” to gener¬ 
ate import, print, and export 
templates interactively by 
painting the screen, but they 
were not ready by review time. 

Fm happy to report, on the 
strength of this preview ver¬ 
sion, that Blackwell has made 
a good product even better by 
exploiting the strengths of 
Windows. Idealist for Win¬ 
dows is more than a database; 
it’s so flexible you can use it as 
a writing tool and general or¬ 
ganizer, too* 

—Dick Pauntain 


THE FACTS 


Idealist for Windows 

Single-user version, 

£275; network version 
(up to five users), 

£725 

Requirements: 

An IBM PC running 
Microsoft Windows 3.0 
or 3.1. 

Blackwell Scientific 
Publications Ltd. 

Osney Mead 
Oxford 0X2 OEL 
U.K. 

44-865-240201 
fax: 44-865-721205 

Cird# 1131 on Inquiry Cord* 
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Not with ARC ARRAY” 



The new ReadyUNK ARC ARRAY 
adapter from COMPEX can 
increase your ARCnet network’s 
throughput as much as eight 
times. This means a maximum 
network throughput of 20 
Mbits/sec\ compared to standard 
ARCnet’s 23 Mbits/sec,, Ethemel’s 
10 MbiLs/sec,, and Token Ring’s 
MbiLs/sec, And, you can keep 
the same standard ARCnet 
adapters in your network 
workstations and the same 
standard ARCnet cabling 
and hubs. 

ReadyLINK ARC ARRAY achieves 
this advantage by using 
the unique 


COMPEX 


(g) 

INC., U.S.A. 


COMPEX Multiport LSI ARCnet 

design. Because it uses only one 
ARCnet node address and 
receives data as a single node, 
ReadyLINK ARC ARRAY receives 
data at 2.5Mbits/sec. but 
transmits over up to eight 
separate channels for an 
aggregate transmit throughput of 
20 Mbils/sec. Since, in a typical 
network, the file server spends 
over 90% of its time transmitting 
and less than 10% of the time 
receiving, your ARCnet network 
with ReadyLINK ARC ARRAY 
leaves comparable networks 
in its dust. 


COMPEX, Inc., USA 

4055 E. La Palma, Unit C, Anaheim, CA 92807 
TeL (714) 63(T7302 • Fax: (7l4) 630-6521 
Telex: 401987 COMPEX USA 


Europe and Asia inquiries: 
COMPEX Systems Pte Ltd 

4 Kim Chuan Terrace, Singapore 1953 
Tel: (65) 2888220 • Fax: (65) 2809947 
Telex: RS 35551 POWMAT 



Trademarks: ARCnet, Datapoiot Corp; Ethernet, Xerox Corp. 
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INTERNATIONAL FIRST IMPRESSIONS 


Digithurst Aims to Bring Muitimedia into Your Home 



F or multimedia develop¬ 
ers, the process of exam¬ 
ining recorded videotapes and 
extracting needed sequences 
is a time-consuming and te¬ 
dious activity* It means either 
sitting at the TV at the time 
of broadcast and switching the 
recording mechanism on and 
off or sitting through a video 
and copying the selected parts 
to a computer ot to another 
tape. 

Similarly, anyone who has 
tried to use the pages of teletext 
information that many TV sta¬ 
tions now carry knows how 
frustrating it is to sit through 
endless subpages of informa¬ 
tion until the right one ap¬ 
pears. Then if you forget to 
press the Hold tmtton, you’re 
condemned to sit through the 
whole cycle again. 

Digithurst, an image-pro- 
cessing specialist, has pro¬ 
duced an AT card that 
promises not only to make 
these frustrations a thing of 
the past, but also to herald the 
arrival of some intriguing new 
applications. For example, 
using Digithurst’s Microeye 
TVl expansion card, it is pos¬ 
sible to automatically capture 
items of TV news whenever 
certain keywords are men¬ 
tioned in the accompanying 
teletext pages. 

As delivered, Microeye 
TVl is a glorified TV/teleiext/ 
video controller with the add¬ 
ed capability of storing se¬ 
lected teletext pages to disk. 
Digithurst’s expansion card 
connects to the composite vid¬ 
eo output of your VCR, from 
which it can capture both TV 
and teletext data from the cur¬ 
rently selected channel. It has 
an infrared controller box that 
can be taught the characteris¬ 
tics of your existing TV- and 
video-controller handsets. 
The card also contains a nine- 
pin connector should you want 
to attach an RGB monitor. 

The card is supplied with 
two pieces of Windows 3.0 
demonstration software that 


let you start exploring the sys¬ 
tem quickly and get a good 
Idea of its functionality. The 
Remote Control program lets 
you collect samples from your 
TV and video handsets and at¬ 
tach them to on-screen con¬ 
troller buttons. You do this by 
placing you r own controller an 
inch or two in front of Micro¬ 
eye TVFs infrared box, se¬ 
lecting an on-screen button, 
and then pressing the appro¬ 
priate button on your own de¬ 
vice. 

The process is simple, but 
success seems to be dictated 
by the type of controller you 
use. I had no trouble with the 
controller from my VCR, but it 
took several attempts to obtain 
a clean sample from the TV 
controller. This was not par¬ 
ticularly inconvenient, be¬ 
cause to switch between sam¬ 
pling and proper use, I only 
needed to press an on-screen 
button. 

Once they’re programmed, 
the controls can be saved as a 
disk file, so one computer can 
mimic many combinations of 
TV and VCR controllers. One 
aspect of the demonstration 
software that 1 found frustrat¬ 
ing was that it sent only a si ngle 
signal when I pressed a button. 
To increase the volume of the 


TV, for example, I needed to 
press the on-screen button sev¬ 
eral times. 

The other piece of software 
controls the acquisition and 
storage of teletext informa¬ 
tion. You can capture and dis¬ 
play pages on-screen through 
an on-screen keypad, or, as a 
background activity, you can 
scan them for changes and 
store them to disk in ASCII 
format. 

You can select from a menu 
of page ranges, or, by patching 
an .INI file, you can define 
their ranges yourself. You can 
select ranges and start and stop 
scanning from a VT-Scan 
menu. Once scanning is on, it 
will continue to do its job as a 
background task. 

The software watches for 
changes in the chosen pages, 
saving to disk those affected. 
The pages and their subpages 
are saved with a seven-charac¬ 
ter filename that contains the 
three-digit page number and 
the four-digit hexadecimal 
subpage number. The data is 
stored as plain ASCII text, 
thus greatly simplifying fu¬ 
ture manipulation and testing 
of its content. 

When you use the on-screen 
keypad, the software displays 
only the subpage that is active 


when you activate the control¬ 
ler, On-screen browsing is 
therefore very much a hit-and- 
miss affai r. &ving to disk and 
then displaying the informa¬ 
tion using a text editor is a 
much more effective way of 
accessing all the subpages. 

Although the demonstra¬ 
tion software is quite crude, it 
still demonstrates Microeye 
TV I’s capabilities and hints at 
its potential. I’m sure that it 
will inspire developers to do 
better. 

Without more sophisticated 
software. Microeye TVl is 
aimed at applications develop¬ 
ers and multimedia experi¬ 
menters. Once packages have 
appeared that can exploit the 
board, end users may become 
more interested. For this rea¬ 
son, the board is priced sepa¬ 
rately from the developer’s 
tool kit. W hen developers have 
created suitable vertical-mar¬ 
ket applications, they will be 
able to sell the board with their 
software. 

—David Tehbutt 


THE FACTS 


Microeye TVl 
Hardware and 
demonstration software, 
£495;CandC++ 
toolkit for DOS and 
Windows, £99 

Requirements: 

An IBM AT with one 
free expansion slot and 
a hard drive. For 
recording TV programs, 
you will also need a 
VCR with an infrared 
controller. 

Digithurst Ltd. 

Newark Close 
Royston 

Hertfordshire SG8 5HL 
U.K. 

44-763-242955 
fax: 44-763-246313 

Circle 1132 on Inquiry Cord. 
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SCSI+IDE Siamese Twins Controller 

Longshine LCS- 6633 F rivals the leading SCSi controlier 



TheLCS-6633F is a dual interface controller 
that combines SCSI and IDE control Its 
performance and its price is highly 
competitive. 

Many sophisticated features can be found on 
this board. It combines both SCSI and IDE 
interfaces but provides a standard AT-bus I/O 
speciUcatiom This simplifies hard disk 
installation since no device drivers are needed 
for any operating system. In addition^ it 
support up to seven SCSI drives with a total 
capacity of 128 Gigabytes, 

The LCS-6633F is a high performance 
intelligent SCSI controller for IBM PC/AT or 
compatible computers. Optional device 
drivers for rewritable ODD^ CD-ROM, Tape 
and DAT drives make this card one of the 
most versatile on the market. Powerful 
features, reasonable pricing and excellent 
support make it ideal for file servers, 
multi-user systems and workstations. 

■ Controls7SCSI devices, 1 or 2IDE HDD's 
and 2 FDD's. 

■ AT task file compatible. 

■ 2,6 Mbytes/sec, asynchronous transfer rate 
on the SCSI bus. 

■ Supports DOS, OS/2, NetWare, Unix and 
other operating systems. 

■ User friendly and easy to install. 

■ Optional drivers for MODD, RHDD, 
CD-ROM and tape or DAT drives, 

M Low cost and high performance. 

For more mformation contact your nearest 
Longshine distributor or one of our offices. 


i LONGSHINE 


CirelB424on Inquiry Cord (RESELLERS: 425). 




fTcadfjMrtnflfllim) / LONGSHINE Ekclmafes GjKft 

6F, MS, Sec. 3* Roosewlt Rd., Taipei, Taiwaii, RO C TeU Ttac S86-2-3636Sia VS40IIk*/Td: 310-90M899. 

Fax: 310^2201. Hepg Koag Ofllcc^Tei: 852^20618^ Fan: 852-04205251 Gemmi? CMTiw/Td: 49410249220. 
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Resellw 

V-MkroP^Lld. 

Tel: 619-2442888 Faxt 619-2442080 
Doll Technology 

Tel: 612-8196780 Fax:612-8196636 
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Buy with 

Confidence 


In an effort to make your 
telephone purchasing a more 
successful and pleasurable 
activity The Microcomputer 
Marketing Council of the 
Direct Marketing Association, 
Inc. offers this advice, ''A 
knowledgeable buyer will be a 
successful buyer." These are 
specific facts you should know 
about the prospective seller 
before placing an order: 

Ask These Important 
Questions 

• How long has the company 
been in business? 

• Does the company offer 
technical assistance? 

• Is there a service facility ? 

• Are manufacturers warran¬ 
ties handled through the 
company? 

• Does the seller have formal 
return and refund policies? 

• Is there an additional charge 
for use of credit cards 7 

• Are credit card charges held 
until time of shipment? 

• What are shipping costs for 
items ordered? 


Reputable computer dealers 
will answer all these questions 
to your satisfaction. Dont 
settle for less when buying your 
computer hardware, software, 
peripherals and supplies. 

Purchasing Guidelines 

• State as completely and ac¬ 
curately as you can what 
merchandise you want in¬ 
cluding brand name, model 
number, catalog number. 

• Establish that the item is in 
stock and confirm shipping 
date. 

• Confirm that the price is as 
advertised * 


This message is brought to you 
by: 

the MICROCOMPUTER 
MARKETING COUNCIL 
of the Direct Marketing 
Association, Inc, 

6 E. 43rd St., 

New York, NY 10017 

MMC 

MICROCOMPUTER 
MARKETtNG COUNCIL 

of the Direct MarkEStang Association. Inc. 




• Obtain an order number 
and identification of the 
sales representative. 

• Make a record of your 
order, noting exact price in¬ 
cluding shipping, date of 
order, promised shipping 
date and order number. 

If you ever have a problem, 
remember to deal first with the 
seller. If you cannot resolve the 
problem, write to MAIL 
ORDER ACTION LINE, c/o 
DMA, 6 E. 43rd St., New York, 
NY 10017. 






‘■*r« 




© Direct Marketing Association, Inc, 















NEWS 


WHAT'S NEW • INTERNATIONAL 


Ergonomic 

Mouse 

D esigned to conform to 
the shape and natural 
movement of your hand, the 
Colani Mouse is available in 
versions for left- and right- 
handed users. The mouse 
features automatic identifi¬ 
cation of your qjerational 
mode, three programmable 
keys, and driver software on 
3\4“ and 5 ^i-inch floppy 
disks. The Colani Mouse is 
Microsoft and PC Mouse 
compatible and comes with 
an RS-232 interface or an 
interface for connection to 
industrial PCs and IBM 
AT, PS/1, and PS/2 ma¬ 
chines. The package in¬ 
cludes a mouse-port adapter 
(DB-9 male/DB-6 male) 
and operating instructions in 
English, German, French, 
Spanish, and Italian, 
rt'ice: 139 deutsche marks. 
Contact: Xecos A,G, In¬ 
ternational, Moosacher- 
strasse 6, Au, CH-8820, 
Wadenswil, Switzerland, 41- 
l-7S2-2211;fax4M-781- 
2138. 

Circl« 1319 on Inquiry Card, 


Modular I/O for 
Unix and Xenix 
Platforms 

Y OU can connect serial 
devices, such as termi¬ 
nals, printers, and 
modems, to a multiuser PC 
system running Unix or 
Xenix with the Chase lOPro 
external modular upgrade 
systems. The units also let 
you connect additional lO- 
Pro units to the master unit, 
providing up to 64 ports per 
expansion slot and up to 255 
ports per system for a 
throughput rate in excess of 
2 million bps on a 64-user 
system. 

The systems use a 16- 
MHz 80C186 processor and 




Park, Basingstoke RG24 
OWD. U.K,, 44-256- 
52260; fax 44-256-810159. 

CErela 1320 un Inquiry Card. 


1GB of Data 


Storage 


The Colani Mouse conforms to 
movement of your hand. 


intelligent RISC-based 
UARTs (universal asynchon- 
ous rece i ver/t ransm itters). 
Two versions are available: 
for eight users with DB-25 
connectors or for 16 users 
with RJ-45 connectors, A 
dedicated processor controls 
each eight- or 16-port unit, 
so adding new ports actually 
adds new processors, each 
of which works in parallel 
with the others in the sys¬ 
tem, This concept allows 
each port to transfer data at 
speeds of up to 115,200 bps. 

You can power the units 
from the host system's inter¬ 
nal power supply or from 
an external power supply 
unit. The external unit lets 
you connect a greater number 
of serial ports even to ma¬ 
chines not normally capable 
of providing sufficient 
power. 

The lOPro devices are 
available for IBM AT (ISA), 
Micro Channel architec¬ 


Housed in an external self-powered case, the TS4100G tape 
streamer offers a storage capacity cflGB and IBM AT, Micro 
Channel architecture, and parallel interfaces. 


B ased on 3M’s Magnus 
data-cartridge technol¬ 
ogy, the TS4100G tape 
streamer offers a storage ca¬ 
pacity of 1 GB. Housed in 
an external self-powered 
case, the tape streamer is 
available with IBM AT, 
Micro Channel architec¬ 
ture, and parallel interfaces 
that can provide backup 
rates of up to 12 MB per 
minute. 

The basic TS4100G unit 
includes a NetWare-compat¬ 
ible software package that 
features automatic tape back¬ 
up cycles, security shells, 
file-selective backup and re¬ 
store, and tape labeling. 
Options are available for file- 
server-based NetWare 
LANs and packages for OS/2 
backup. The TS410()G is 
compatible with Crisiie Elec¬ 
tronics’ lower-capacity QIC 
cartridge drives. 

Price: £2295. 

Contact: Cristie Electron¬ 
ics Ltd., Bonds Mill, Stone- 
house, Gloucestershire 
GL10 3RG, U.K.,44-453- 
823611; fax 44-453- 
825768. 

Circle 1321 on Inquiry Card. 


the shape and natural 


ture, and EISA bus systems. 
They occupy only 2 KB of 
memory-address space and 8 
bytes of I/O space. Each 
host card uses one interrupt, 
or you can configure them 
for polled or shared mode. 
Price: £670 for the eight- 
port version; £990 for the 
l6-pDrt version. 

Contact: Chase Research 
pic., Chase House, Cedar- 


wood, Chineham Business 
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Multimedia for 
Manufacturing 

A new data management 
package helps engineers 
and manufacturers auto¬ 
mate the flow of multimedia 
information throughout 
their organizations. Linkage 
gives you instant access to 
and control of the informa¬ 
tion you need to produce an 
end product. 

Linkage includes raster 
editors, scripting tools, vec¬ 
tor editors for CAD, data* 
base interfaces, E-mail, and 
multimedia input, including 
video, voice, and notebook. 
The package consists of in¬ 
tegrated software products 
that provide seamless links 
between users and indepen¬ 
dent databases and net¬ 
works and that let you tailor 
systems and applications to 
your specific lequiremenis. 

The software lets you 
automate the flow of intbr- 
mat ion between different 
parts of the factory. You can 
draw together information 
already available within your 
organization and so create, 
in electronic form, multime¬ 
dia work instructions, engi¬ 
neering change orders, pre- 
production checking and 
verification, and other criti¬ 
cal documents. 


Automaie the flow of information throughout your organization 
with Linkage. 


Linkage requires a Unix 
engineering workstation. You 
can also display multimedia 
work instructions you have 
generated with Linkage on 
X Window System terminals 
and PCs. 

Price: £1000 and up; £750 
for each additional work¬ 
station. 

Contact: CimLinc Lid., 
Units 3 & 4 William Lee 
Buildings, Highfields Sci¬ 
ence Park, University Blvd., 
Nottingham NG7 2RQ, 

U.K., 44-602-253255; fax 
44-602-252620, 

Circle 1322 on Inquiry Cord. 


Mobile 

Minitrackball 

T hanks to a special clip, 
the Minitrackball easily 
attaches to either side of the 
keyboard on your desktop, 
laptop, or notebook PC 
without blocking the floppy 
drive or hindering the 
opening and connecting of 
the computer; you can also 
operate the trackball sepa¬ 
rately. The device automati¬ 
cally recognizes your se¬ 
lected operating mode. 

The Minitrackball pack¬ 
age includes two exchange¬ 
able antistatic phenol balls 
that permit precise cursor 
control with your thumb. 

The device connects to the 
RS-232 interface or the 
mouse port. Bundled with 
the Minitrackball are a 
mouse port adapter, driver 
software on a 3 ^-^-inch flop¬ 
py disk, a case, and a user's 
manual in English, Ger¬ 
man, French, Italian, and 
Spanish. 

Price: 189 deutsche marks. 
Contact: Xecos A.G, In¬ 
ternational, Moosacher- 
strasse 6, Au, CH-8820, 
Wadenswit, Switzerland, 41- 
1-782-2211; fax41-1-781- 


2138. 


With its special clip, you can attach the Mmifrackball to the Circle 1323 on Inquiry Cord. 
keyboard of your desktop, laptop, or notebook PC. 


Smallest 
Notebook PC 

S maller than an average 
Filofax, Vortec's Book¬ 
let PC measures just 223 by 
161.5 by 30.9 mm and 
weighs just 1 kg, yet it of¬ 
fers a 16-MHz 286LX micro¬ 
processor, 2 MB of RAM 
(expandable by memory 
card), a 40-MB hard drive 
(with 60- and 80-MB op¬ 
tions), and DR DOS 6.0 in 
ROM. 

The Booklet PC^s LCD 
screen has a resolution of 640 
by 400 pixels and a viewing 
area of 159.6 by 102 mm. 
Likewise, the 65-key key¬ 
board provides all the func¬ 
tions available on a stan¬ 
dard notebook keyboard. 
Interfaces include standard 
serial and parallel ports, a 
3*/i-inch external floppy 
drive interface, and a 
PCMCIA/JEIDA slot. 

The machine is powered 
by rechargeable nickel-cad¬ 
mium or alkaline batteries. 
The combination of the 
286LX chip (a low-power- 
consumption version of the 
286) and the Booklet PC's 
power-saving features pro¬ 
vides an average operating 
time of 4 hours. In addition 
to suspend/resume mode, 
the Booklet PC also has such 
power-saving features as 
hard disk and screen shutoff 
and microprocessor slow¬ 
down and stq)-clock mode. 

An included ROM-based 
application, called PC Diary, 
provides an alarm clock, a 
scheduler, a telephone/ 
address list, and a memo 
pad. 

Price: About £1500. 
Contact; Vortec (U.K.) 

Ltd., Samsung House, 3 Riv- 
erbank Way, Great West 
Rd., Brentford, Middlesex 
TW8 9RE, U.K,, 44-81- 
862-9311; fax 44-81-569- 
8385. 

Circle 1324 on Inquiry Cord. 
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NEWS FLASH 


NOTEBOOK 

COMPUTERS 

For the most stylish and competitively priced, 
high specification range of Notebook Computers 
make sure you check Veridata first. 


24 Month Warranty 


AMD 386I25SXL 
2-8 MB RAM 




Network LAN T 


Internal Touch Pad 
Mouse or Track Ball 


Manufacturing since 1988 


60,80J 20 MB 


Internal 

Disk 


Fax! 

Modem 


64 Gray Scale Mono 


Internal or External FDD 


RRP from £1295 


Call Now for Details: 

Veridata 


Telephone: 041-248-1119 FacsimUe: 041-248-1116 

Veridata, Magnet House, 59 Waterloo Street, Glasgow G2 7BP. 


Circle 449 on Inquiry Card. 
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Print at 17 ppm 

T he 7170 laser printer 
from Genicom offers 
high-capacity paper-han¬ 
dling options, a printing rate 
of 17 ppm, a resolution of 
300 dpi, and network con¬ 
nectivity options. The 
printer can provide a large 
selection of typefaces and 
business graphics with PCL 
5, HPGl72 in Hewlett- 
Packard LaserJet lllSi emu¬ 
lation, and IBM Proprinter 
XL-24E emulation. In addi¬ 
tion, Genicom’s optional 
PostScript-compatible inter¬ 
preter uses interna! soft¬ 
ware switching and automatic 
emulation sensing to let you 
print PostScript and PCL 5 
outputs without operator 
intervention. 

Standard paper-handling 
features include two 250- 
sheet input bins, a 250- 
sheet face-down output bin, 
and a 100-sheet face-up 
output bin. The 7170 printer 
also offers a 15(X)-sheet in¬ 
put device and a 1500-sheet 
output stacker. You can eas¬ 
ily install these high-capacity 
devices, which also serve as 
a pedestal for the printer. If 
you require double-sided 
printing, you can add an op¬ 
tional automatic duplexer. 

As an alternative to the 1500- 
sheet output stacker, a con¬ 
figurable mailbox sorter can 
provide up to 10 separate 
150-sheet paper bins. The 


multipurpose input feeder 
lets you print envelopes, 
overhead-projector trans¬ 
parencies, and labels. 

The 7170 printer comes 
with 14 bit-mapped, five 
scalable, and one line¬ 
drawing font in HP emula¬ 
tion; three bit-mapped fonts 
for IBM emulation (including 
Courier 10 and 12 and 
Lineprinter); and 35 scalable 
Bitstream fonts in Post¬ 
Script mode. 

Standard RAM is 1 MB 
(expandable to 8 MB). A 32- 
bit processor and two cus¬ 
tom application-specific ICs 
enable fast graphics pro¬ 
cessing. The front panel con¬ 
sists of a 16-character LCD 
and touch-key switches that 
control the 7170’s selection 
menu. Standard interfaces in¬ 
clude Centronics parallel 
and RS-232 and RS-422A 


serial, as well as optional 
environment-specific con¬ 
nectivity for Novell, Ether¬ 
net, Token Ring, AppleTalk, 
and LocalTalk LANs. 

Price: £3435 for the basic 
unit; £4310 for a 3-MB Post¬ 
Script-compatible machine. 
Contact: Genicom Ltd., 
Armstrong Mall, South- 
wood, Farnborough, 
Hampshire GU14 ONR, 
U.K., 44-252-522500; fax 
44-252-523086. 

Circle 1325 on Inquiry Card. 


Document C 
and dBase Code 

T WO software programs 
available from GuildSoft 
can save developers time in 
designing, documenting, and 
debugging applications. 


With Clear -I- for C and 
Clear + for dBase, you can 
take pieces of C or dBase 
source code and, with one 
keystroke, obtain a display or 
printout of a complete flow¬ 
chart, tree chart, or for¬ 
matted source print for that 
code. The programs automat¬ 
ically create charts that 
show the logic and flow of C 
or dBase applications, no 
matter how large, old, or 
complex the application 
may be. 

Features of Clear -h for 
C and Clear for dBase in¬ 
clude automatic high-reso¬ 
lution graphical documenta¬ 
tion, program function 
flowcharts, system tree dia¬ 
grams, formulated source 
listings, program flow simu¬ 
lation mode, logic consis¬ 
tency checking, program 
logic overview, system and 
program prototyping, batch¬ 
mode processing, back¬ 
ground printing, automatic 
multiple paging, diagram 
customization, and external 
program control. 

Each package requires an 
IBM PC with 512 KB of 
RAM, DOS 3.0, a hard 
drive, and a graphics 
monitor. 

Price; £135 each. 

Contact: GuildSoft Ltd., 

The Computer Complex, 

City Business Park, Stoke, 
Plymouth PU4BB,U.K,, 
44-752-606200; fax 44- 
752-606174. 
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SA-9600 

Stand-Alone RADIO MODEM 

Async/Sync RS-232 interface 
2400, 4800, 7200, 9600 BPS 


up to 38,400 BPS async 
w/data com press! on o ption 

□ Encryption capable 

□ Up to 15-mile range; 
hundreds of miles with 
repeaters/amplifiers 

□ Full or Half Duplex 

SS Orville Drivn, Bohdtnia. NY. USA »716 



WIRELESS 

DATA COMMUNICATIONS 

Sot 

Micros^ Minis and Mainframes 

□ Transparent radio link - 
no software modifications 

□ Voice and dc power options 

□ 400 - 500MHz Band 

(FCC CERTIFIED 450-47 OMHz) 




jpG- cbltiiati hie pltig- In board 
(PC- 9600) also available: sv 


TEL (Oil 516-689-6800 • FAX fOl) 516-589-6858 
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INTERNATIONAL 


High-Speed 
Data and Fax 
in One Modem 

A mber Logic has added 
Group 3 fax facilities to 
its Mistral 14400B V.32bis 
desktop modem. In addition 
to the modem’s high-speed 
(in excess of 30,000 bps) data 
communications facilities, 
the new fax facilities let you 
transmit to and receive 
faxes from compatible fax 
machines and fax modems 
worldwide. 

For fax communications, 
the Mistral 14400B supports 
the proposed EIA Class II 
fax command set and the Si¬ 
erra SendFax command set. 
The modem automatically 
detects the mode of the re¬ 
mote machine and config¬ 
ures itself accordingly. It 
can also operate in ASCII fax 
mode for transmitting text 
files. 

Standard features of the 
Mistral 14400B include 
V .42bis/MNP level 5 error 
correct ion/data compression, 
synchronous and asynchro¬ 
nous operation, security fa¬ 
cilities, and approval for 
use over public switched tele¬ 
phone networks and leased 
lines. The modem also con¬ 
forms to V.32, V.22bis, 

V.22, V.23,andV.21 stan¬ 
dards for compatibility with 
lower-speed modems. 

The Mistral 14400B 
comes with the Trans-send 
Professional communica¬ 
tions software package. In 
addition to automatically 
converting data to and from 
the appropriate fax format, 
the software provides fea¬ 
tures such as text styling, 
importing of graphics files, a 
standard fax cover page, fax 
viewing and printing, de¬ 
layed transmission, and a 
directory of fax numbers. 

You can receive incoming 
faxes in foreground or back¬ 
ground mode, and the built- 
in activity log keeps a record 
of all fax communications. 


Trans-send Professional also 
offers most popular termi¬ 
nal emulations and file ex¬ 
change protocols, an auto¬ 
dial directory, and a script 
language for automating 
routine procedures. 

Price: £995. 

Contact: Amber Logic 
Ltd., 12 Park View Court, 
St. Paul’s Rd,, Shipley, 

West Yorkshire BD18 3DZ, 
U.K., 44-274-585483; fax 
44-274-58922 L 
Qrclv 1327 on tnqyiiy Cord, 


SyncMaster 
Challenges Rivals 

W ith a noninterlaced 
display resolution of 
up to 1024 by 768 pixels, 
the SyncMaster CSD5577 
color monitor is ideal for 
applications such as business 
graphics and desktop pub¬ 
lishing. The 15-inch monitor 
has a flat square tube, a re¬ 
fresh rate of up to 72 Hz, and 
a nonglare screen that pro¬ 
duces a flicker-free image. 

As a multiscanning 
monitor, the SyncMaster 
CSD5577 supports horizon¬ 
tal scanning frequencies of 
from 30 to 59 kHz and ver¬ 
tical frequencies of from 50 
to 90 Hz, making the moni¬ 
tor compatible with VGA, 
Super VGA, 8514/A, XGA, 
and Mac II standards. The 
SyncMaster CSD5577 also 
comes with a tilt-and-swivel 
base and front-mounted 
controls. 

Price: £649. 

Contact; Samsung Elec¬ 
tronics Ltd., Samsung 
House, 225 Hook Rise 
South, Surbiton, Surrey KT6 
7LD, U.K., 44-81-391- 
0168; fax 44-81-397-9949. 
Cirdo 1328 on inquiry Card. 




NEWS 

HATS NEW - 


Compute_ 

Classroom 


ClASSNET - The ^ unique com¬ 
munication network, giving instructors control over 
all activities, by all students in the classroom. 


For only US$999 tor the Teacher’s Control Unit 
and US$245 tor the Student's Unit 


To find out the full facts about CLASSNET 
contact us at: 


Minicom 

Advanced Systems Ltd. 

Diskin St., Villa 7 
Jerusalem 92473, Israel 
Tel: 972-2-663743, Fax: 972-2-637576 


C lassneL from Minicom Advanced 
Systems is a dedicated communi¬ 
cation network that gives instructors 
control over all activities, by all stu¬ 
dents, in the classroom. 

...The Electronic Blackboard func¬ 
tion lets you see a student’s screen, 
display your own screen to any or all 
students, display a student's screen 
to the entire class, and send messages 
in real lime to any or all students .The 
Interject function lets you disconnect 
the keyboard and darken the students's 
screens, giving you command over 
classroom activities. 

By simulating the teacher's keyboard 
on a student's keyboard, the Assist fun¬ 
ction lets you help a student working in 
real time without losing visual contact 
with the entire class. The Communica¬ 
tion function lets you prepare a lesson 
by transmitting work files to students; 
send data, text, or even an exam to all 
students; collect students’ files at the 
end of a lesson or exam; and connect 
students to external devices such as 
videodisk players and modems. 

The Print function lets you control 
one printer from the teacher's unit, 
while the Help function tells you liial a 
student needs help, showing you the stu¬ 
dent's station number on your screen... 
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With the SuperVist color frame-gmbher board and your 2S6, 
386t or 486 computer^ you can digitize a video signaf 
store the image in memory, and display it in true color. 


Image 
Processing 
on an IBM AT 

S uperVist is a color 

frame-grabber board for 
286, 386, and 486 DOS 
computers that can digitize a 
video signal, store the 
image in memory , and dis¬ 
play it in true color. The 
board digitizes input signals 
(RGB or up to three monO‘ 
chrome signals) simulta¬ 
neously, using a triple 8-bit 
A/D converter, and enters 
the image into the board’s 
2 MB of memory at a reso¬ 
lution of 768 by 512 pixels or 
512 by 512 pixels. The A/D 
converter has adjustable ref¬ 
erences that simplify the 
digitizing of low-contrast 
images, and SuperVist’s 
memory is mapped directly 
into the computer’s address 
space, simplifying CPU ac¬ 
cess to the image. 

Available modes of oper¬ 
ation range from 8 bits per 
pixel (256 colors or 256 
shades of gray) up to 24 bits 
per pixel (16.8 million 
colors). You can display 
images on a cdor monitor 
connected to the board, and 
hardware pan, scroll, and 
zoom functions let you dis¬ 
play enlarged portions of an 
image. 

Supervises dedicated, 
fast (60-MBps) I/O bus lets 
you connect external image 
processors. The included 
software provides a device 
driver, a library of basic 
image-processing routines 
(for Microsoft C), and func¬ 
tions for control of the 
board, such as image acquisi¬ 
tion, disk load and store, 
image editing, and image 
enhancing. 

Price; US$2499. 

Contact; Wikom, KRN 55, 
00-818 Warsaw, Poland, 
telephone and fax 48-22-20- 
30-10. 
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Low-Cost 
PostScript 
Color Printers 

O ccupying less desk 
space than a laser 
printer, the Personal Color- 
Point PS thermal printer of¬ 
fers a resolution of 300 dpi 
with 16.7 million colors. The 
printer lets you produce 
three- or four-color and 
monochrome images on 
paper or film in A4, A4 long, 
and B4 formats. 

The Personal ColorPoint 
PS uses the PbstScript 
Phocn i xPage i nterp reter 
from Phoenix Technologies 
to provide full PostScript 
compatibility. The thermal 
printer supports HPGL 
(Hewlett-Packafd Graphics 
Language) 7475A emula¬ 
tion for CAD/CAM users 
using 256 colored pens with 
nib sizes of 0.2 mm to 5 mm. 
The printer also provides a 
39-font Apple LaserWriter TT 
emulation with bit-map 
smoothing. 

Standard interfaces in¬ 
clude serial, parallel, and 
AppleTalk with simulta¬ 


neous print-file downloading 
using an active-input poll¬ 
ing feature. An optional 
video interface is available 
for high-speed image cap¬ 
ture, and the Personal 
ColorPoint PS lets you store 
additional fonts on an exter¬ 
nal hard drive through an op¬ 
tional SCSI connector. For 
larger jobs, you can increase 
the buffer memory size 
from the standard 6 MB up to 
22 MB. 

Linear Pantone color 
matching gives striking and 
realistic images with a wide 
color range. You can produce 
monochrome images in as 
little as 44 seconds and color 
images in 113 seconds. 
Front-panel functions include 
image mirroring, magnifi¬ 
cation, and centering. 

Bundled software drivers 
are included for Windows 3.0 
and Mac OS environments. 
DOS users can print images 
using PostScript output 
from desktop publishing, 
CAD/CAM, and other 
graphics applications. 

Price: £3995. 

Contact: Ambitron Ltd,, 

13 The Paddock, Ha mb ridge 
Rd., Newbury, Berkshire 
RG15 5TQ,U.K., 44-635- 
36555; fax 44-635-32055. 
Circle 1330 on Inquiry Card. 


Notebook PC 
with Removable 
Hard Drive 

U sing 60-MB pocket- 
size cartridges. Bond- 
well’s 386SLF notebook 
PC can offer virtually un¬ 
limited hard disk storage. 

The removable cartridges 
provide maximum data se¬ 
curity as well as the conve¬ 
nience of using a hard disk 
interchangeably in compat¬ 
ible machines. Bondwell 
also offers a 40-MB fixed 
hard drive version of the 
machine, called the 386SLR. 

Both notebook PCs offer 
a20-MHzIntel 386SL 
microprocessor, 2 MB of 
RAM (expandable to 8 MB), 
built-in cache memory, a 
socket for a 387 math copro¬ 
cessor, a built-in 2400-bps 
MNP level 5 V,42bis mo¬ 
dem, a full-stroke 81-key 
keyboard, and a backlit 
VGA-compatible LCD 
screen with 64 levels of gray. 
The sleek cases occupy a 
notebook footprint (i.e., 11.7 
by 8.6 by 1.5 inches) and 
weigh just 5.2 pounds. 

Included with the 
386SLF and 386SLR is an 
external 3^/2-inch 1.44-MB 
floppy drive, an auto-sensing 
power adapter, and a set of 
eight AF-size nickel-cadmi¬ 
um batteries that offers an 
uninterrupted run time of up 
to 3 hours with all power 
management features en¬ 
abled. The notebook PCs 
come bundled with DOS 5.0. 
Price: About £2199 for the 
386SLF; about £2999 for the 
386SLR. 

Contact: Bondwell (Eu¬ 
rope) Ltd., Bondwell House, 
Tariff Rd., London N17 
OEH, U.K., 44-81-365-1993; 
fax 44-8L808-7553. 
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Easy Document 
Retrieval 

A ccording to Xios Sys¬ 
tems, keeping track of 
documents and other infor¬ 
mation within an organiza¬ 
tion is now made easier by 
its Document Administrator 
software. The package 
combines centralized filing 
and management of docu¬ 
ments, spreadsheets, graph¬ 
ics, and other information 
with a full-text or keyword 
search facility that lets you 
access and manipulate infor¬ 
mation quickly and easily. 
Document Administrator can 
manage and control infor¬ 
mation either as a stand-alone 
system, on a server within a 
LAN, or on multiple servers 
in a WAN (wide-area 
network). 

As you create new docu¬ 
ments and save them, Docu¬ 


ment Administrator 
prompts you to complete a 
unique document profile 
containing details such as the 
author, subject, and cre¬ 
ation date. To instantly locate 
documents wherever they 
are stored. Document Ad¬ 
ministrator can search on 
any field in the profile or 
through the whole text, 
using words, portions of 
words, wild cards, and 
Boolean logic. You can spec¬ 
ify searches of certain sec¬ 
tions of files, group or de¬ 
partment files, or all stored 
files, and initiate multiple 
searches simultaneously. 

You can launch any ap¬ 
plication from the user-con¬ 
figurable interface. Be¬ 
cause the software is 
application independent, 
you can locate documents, 
files, graphics, and other 
information without needing 
to know the name or loca¬ 


tion of the file or its type. 

Document Administrator 
can automatically launch a 
supporting application so 
that you can get right to work 
on any retrieved file. Alter¬ 
natively, by hot-keying into a 
second window from the 
on-screen application, you 
are able to locate files 
created in different applica¬ 
tions. The software lets you 
view files on-screen without 
launching the application 
that created them and import 
the complete file, or por¬ 
tions of it, into the original 
application. 

To reduce on-line disk 
capacity, you can archive old 
and redundant files. Docu¬ 
ment Administrator also lets 
you retrieve archived files. 
Security features include pre¬ 
venting unauthorized users 
from locating and reading re¬ 
stricted files and maintain¬ 
ing full integrity with net¬ 


work operating-system 
rights to avoid unauthorized 
access to applications, di¬ 
rectories, and files. Func¬ 
tions for version control to 
identify different versions of 
the same document, auto¬ 
matic document recovery, 
and the recording of pro¬ 
duction statistics to enable 
cost allocation and billing 
are also available. 

Document Administrator 
is compatible with most PC- 
based network operating 
systems and requires 3 MB of 
server hard disk space and 
640 KB of RAM on the 
server and client. 

Price: £2495 for 10 users. 
Contact: Xios Systems 
Ltd., Xios House, Poyle 14, 
Newlands Dr., Colnbrook, 
Slough, Berkshire SL3 ODX, 
U.K., 44-753-680768; fax 
44-753-6S0674. 
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THERE ARE OTHER WAYS FOR SOFTWARE PROTECTION 




Eutron 


via laanani, la - iialy 
24048 TREVIOLO (BG 
Tel. +39-35-690018 
Fax +39-35-692229 


Take ofT the twxing gloves and do not wony because 
EUTRON will protect you against software piracy. 

EUTRON has a long and wide experience in software pro¬ 
tection and it is for this reason that we think it is better to use 
intelligence than force; we mean the intelli¬ 
gence of SMARTKEY-II, an intelligent 
software protection key, planned against 
unlawful software diffusion. 

SMARTKEV-Ii connects in a tran¬ 
sparent way to the parallel port PC; 
a unique digital “signature” recogni¬ 
zed by the software enables it to 
work; it is possible to protect directly 
and in few seconds Ihe. EXE programs 
or to assume control of source codes for 
which are supplied software drivers for a 
great deal of languages (BASIC, C, FOR¬ 
TRAN, COBOL, PASCAL, CUPPER, QUICK¬ 
SILVER, etc.)and operating systems (DOS, 
XENK, UNDf, W1ND0WS3, NO¬ 
VELL network etc.). In order to sati¬ 
sfy your needs the following 


SMARTKEY-II models are available; 

FX: with fixed pre-programmed access codes. 

PR: with user programmable access codes and built-in 
memory. EP: with user programmable access codes, built- 
in memory and purpose - built counter to high¬ 
light fraudolent access attempts. Against the 
spread of piracy into environment up to 
now untoudied, we have implemented 
the SMARTKEY-II SR model for the 
software protection on workstations, 
minicomputers or mainframes; due to 
the high security microprocessor, the 
key can be fitted on any computer sup¬ 
plied with a serial interface without the 
need of dedicated software drivers. 

Do not hesitate to contact us for further in¬ 
formation. Our technicians will be able to sug¬ 
gest you the best solution for your software pro¬ 
tection problems. You will be surprised for the very cheap costs. 

- No minimnni orders needed. 

- 24 hours order processing and delivery. 

- Hot-line support available. 


DEALERS 

WELCOME 
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The Infralink 81B ieis you communicate via serial interfaces 
without cables at distances of up to 70 meters. 


Cordless Serial 
Communication 

N OW you can communi¬ 
cate via serial interfaces 
without cables at distances 
ranging from 7 to 70 meters. 
The Infralink SI 8 provides 
an enhanced infrared trans- 
mitter/neceiver unit that 
allows quick cableless data 
exchange between PCs and 
modems or between 
computers. 

During serial operation, 
the device allows a net data 
transmission rate of 
115,200 bps. The Infralink 
818 uses full-duplex com¬ 
munication with invisible, 
modulated infrared light on 
eight switchable channels, al¬ 
lowing any number of PCs 
or peripherals to communi¬ 
cate with eight other units. 
Computer/printer recognition 
is always automatic. 

The unit displays the ad¬ 
dress and taiget address, as 
well as the status. An inde¬ 
pendent microprocessor-sup¬ 
ported protocol assures 
data integrity, and the Infra- 
link 818 uses a 9-bit identi¬ 
fication code for error 
correction. 

The Infralink 818 is 
available as an external unit 


or a built-in version that is 
particularly suitable for lap¬ 
tops, notebooks, and note¬ 
pads. Separate optical trans¬ 
mission/receiver unit 
accessories are also available 
for range optimization. 

Price: About 400 to 500 
deutsche marks for the exter¬ 
nal unit. 

Contact: Infralink GmbH, 
Am Fuchsberg 8, D-4O40 
Neuss-Uedesheim, Ger^ 
many, 49-2101-3-50-53; 
fax 49-2101-3-27-91. 
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Laser-Printing 

Spreadsheets 

A re you tired of printing 
your spreadsheets, bal¬ 
ance sheets, and other fi¬ 
nancial forms on single A4 
pages? If so, Kyocera Elec¬ 
tronics* F-5000may interest 
you. The 9-ppm laser 
printer can handle full-width 
financial data across an en¬ 
tire A3 page, as well as word 
processing documents in 
A4 mode and two A4 desktop 


publishing layouts side by 
side on an A3 page. It also 
lets you print numerical 
work and engineering draw¬ 
ings on an A3 sheet at a res¬ 
olution of 300 dpi, and it can 
scale your work, whether 
it*s A3 images to A4 or vice 
versa. 

Standard RAM is 3 MB, 
with an optional 4 MB avail¬ 
able for printing jobs such 
as large, complex vector 
graphics. The printer pro¬ 
vides eight standard emula¬ 
tions, so it will work with 
most programs. 

The printer*s single 
paper-feed compartment ac¬ 
cepts 250-sheet A4 or A3 
cassettes, both of which are 
provided as standard. If you 
need more capacity, an op¬ 
tional dual-bin pedestal 
paper feeder provides three- 
bin operation and a paper 
capacity of 1250 sheets. 

The F-5000 includes a 
standard range of 79 fonts, 
three dynamic fonts, 39 bar 
code types, and IC card slots. 
Price: £5350. 

Contact: Kyocera Elec¬ 
tronics (U,K.) Ltd., 8 Bea- 
contree Plaza, Gillette 
Way, Reading RG2 OBP, 
U.K., 44-734-311500; fax 
44-734-311108. 
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cAMP IMI 


SCIENCE GRAPHICS 

USER-FRIENDLY IBM PC/PS2 SOFTWARE 

’The current version is a very powerful 
program with all the features which a user 
would like for custom design and formatting 
of graphs." 

Biotechnofogy Software 
"This versatility in figure design is where 
Fig.P really excels." 

Journal of the American Medical Assoolaifon 

'The combination of high quality graphics 
with good data handling and a non-linear 
curve-fitter makes a most useful tooL" 

Trends in Neurosciences 


Very powerful graph/diagram drawing and labelling with true WYSIWYG; fast 
operation; wide variety of data input formats; spreadsheet data editor; amazing 
control over all aspects of style; comprehensive curve fitting; great output on 
printers, laser printers, plotters, slide makers etc; exports to wordprocessors; multiple 
figures; stores templates of usual figure styles; mouse support; and much more. 


BlQSaFT® 

22 Hills Road, Cambridge CB2 UP, U.K. 
Tel +44 (0)223 68622 Fax +44 (0)223 312873 
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More Power, 

Less Space..*. 

THE LEO WAY/ 



THE LEO 486 DATABOOK 


With desictop real estate at a premium, the LEO 486 DATABOOK provides full desktop 
processing power built into a streamlined 290 x 224 x 52.5mm case. Standard features 
include up to 48MB of on-board memory. Super VGA graphics, up to 500MB of Ivxrd disk 
storage, a 1.44MB FDD. two serial ports, one parallel port, and a 16-bit expansion slot. 
A 9" VGA mono or color monitor and an 80/81-key keyboard make this the most powerful, 
smallfootprint solution around. 


First International Computer, Inc. 

6F. FORMOSA PLASTICS REAR BUILDING 
201. TUNG HWA NORTH ROAD. TAIPEI TAIWAN 
T©l: 886-2'7174500 Fax: 886-2-7162782 Telex: 23056 CHARLENE 
FJC EUROPE BV Tot: 81-73-1347>^0 Fax:31-73-131945 

FiCUSA Tel: 1-510-476-7885 Fax: 1-610-475-5533 

FIC SPAIN Tel: 34-1 -3070343 Fax: 34-1-3071463 

FlC H*C Tel: 852-8938571 Fax: 852-8938571 

ir«TtRNATIONAL DISTRISUTOtFS: 

Europe: FRANCE: A.E E. Tel (01) 46720909 fax: [01] 4*704901 GERMANY; K&S Tel: (04952J SOSO Fax: (049523 B860 Macrofron: Tel; [B9} 423745 Fax: (09) 4228*3 
SkodexTel: (851) 8201* fox (851) 81078 GREECE; CH. THEODOSSISSATei: (Of) 9580109 Fox; (01) 9596015 SVyEDEN: Jet(3otaTel; (06) 7533145 Fox: (08] 7533620 
SWITZERLAND; EIL Tel; (01) 8210440 Fax; (01) 8213632 UNITED ICINGOOW; Centerprlso Tel: (0256) 843174 Fax; (0266) 463754 GZECHOaOVAJOA; Skodex Tel; (2) 
254861 Fax: (2) 250064 NORWAY: Exoss Norge A/S Tel: (47) 4863100 Fax: (47) 4883333 

A<lo/Pociric: AUSIRAIIA: Skodex Tel: (02) 8913599 Fox: (02) 8912056 INDONESIA: PJ. InllRom Berlion Murttka Tel: (021) 5203501 Fax; (021) 5203504 JORDAN: 
Al Raed Tel (06) 664343 Fox; (06) 655092 OMAN; Oman Compuler Services Te(: (9*8) *98352 Fox: (960) 69835* PAKISTAN: Leo Compulefs (Pvt) Lid. Tel/Fax: 
(051) 564737 Telex; 54476 SAUDI ARABIA; RBM COMPUTER SYSTEM Tel; (01) 4772727 Fax: (01) 4772225 THAILAND: Summit Tel: (02) 2380895 Fax: (02) 23*7392 
LEBANON: Infl Compuler Cenler Fox: (357) 9514262 




Tliic LEO 486 DATABOOK Ls compatible: with MS-DOS 5.0. MS-Winclt>w.^i.;in4 Nnvtfl Netware, 

■ Spcvificittiunji subject to ebanf wuhoui noiiue. All tnMfeTnarks jiscd herein art she registered iwtijjefTy ol the reiipective owacrN. 
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Live Images on 
Your VGA Screen 

B ased on the Chips & 
Technologies PC Video 
chip set, the MM-Video 
board lets you hook up a 
VCR, a camcorder, a video 
laserdisc player, a still video 
camera, or other video 
source to an IBM PC and 
then display a live video 
image on a VGA screen, 
either on the full screen or 
in a window. In addition, the 
video capture and overlay 
board lets you combine the 
live video images with 
graphics, text, and other 
elements. 

The MM-Video board 
can display a video source in 
real time and in a choice of 
2 million colors on a standard 
VGA monitor. With an op¬ 
tional UHF tuner, you can 
connect the board to a TV 


aerial to display off-air 
broadcast TV on the com¬ 
puter screen. You can zoom 
in on the video image in 
factors of two, four, and 
eight times normal size. 

The board comes bun¬ 
dled with applications soft¬ 
ware, utility software, and 
a developer’s toolkit. MM- 
Box is a stand-alone multi- 
media presentation package 
that lets you create, without 
scripting or programming, 
multimedia applications in¬ 
corporating live video, stills, 
animation, graphics, and 
text. You can run presenta¬ 
tions that you have created 


with MM-Box directly from 
your PC, transfer them to 
videotape, or project them 
via a video projector. 

The iPhoto software 
from U-Lead Systems lets 
you perform file conver¬ 
sions, image manipulation, 
color correction, applica¬ 
tion of enhancement filters, 
and image optimization of 
captured images. With the 
MM-Video Utility for Win¬ 
dows 3.0, you can display a 
live video image on the full 
screen or in a resizable win¬ 
dow and save video images 
to your hard disk in various 
true-color and color- 


mapped image file formats. 
You can load true-color 
images from disk and display 
them in 2 million colors in 
the video windows. 

The LD Control Panel 
1.1 utility includes controls 
for video laserdisc players 
and VCRs. The developer’s 
toolkit includes functions 
for SDK (Software Develop¬ 
ment Kit) and Macintosh 
ToolBook developers, func¬ 
tions to access the capabili¬ 
ties of the MM-Video board 
from any Windows-based 
development tool, and func¬ 
tions to incorporate video 
overlay features in applica¬ 
tions created with Asyme¬ 
trix ToolBook 1.5. 

Price: £595. 

Contact: U/C/M Ltd., Par¬ 
is House, Wilbury Villas, 
Hove, East Sussex BN3 
6GZ,U;K., 44-273-208103; 
fax 44-273-774064. 

Ctrcia 1335 on Inquiry Cord. 


If you would like your new product considered for publication in 
the international section qfBYTEf send press releases to BYTE, 
Attention: Martha Hicks, One Phoenix Mill Lane, Peterbor¬ 
ough, NH03458, as.A, (603) ^4-2638Jax (603) 924-2550; 
or Andy Redfem, BYTE/McGruw-Hiil, Wimbledon Bridge House, 
One Hartfield Rd ., Wimbledon, London SW19 3RU, U.K,, 44- 
81-545-6271, fax 44-81-540-3833. All press releases must con¬ 
tain price information, address, and telephone number. 
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LE-3000 MAJOR FUNCTIONS 


• Stati^ical analysis • IdJe time messyrement 

• Automatic configuration • Off-line analysis 

• Data ext&nd with 128KB/256KB S-RAWl cards 

• Protocol translation display capability 

• Powerful trigger function • BERT function 

• Timer/countef capability • 192Kbyte butler nriemory 


MULTI^PftOTOCOL WWLYZIR 

LE-2000 


Multi-iuncton iMt suppoits 

hlgh'Speed comnujnjcatbTis network qI 
64Kbps. 


COMPACT PflOTOCOL ANALYZER High-perrormancd RS-2320 Ikrie motillor 
f 1^ CHpabte of Riorttoflng high-speed asyn- 

^ chfwious cornmunicaliori of 3S.4Kibps. 


COMPAa LOGIC ANALYZER 


CA-1000 

• Simuttaneous sampfirtg 
of 16 channels at a rate 
of lOOWlHz. 

* Lergo capacity memory: 
32Kbila/GH 


CA-500 

• Simuiteneous sampling 
of 16 channel at a rate 
of SOM Hz. 

• Large capaciity mamory: 
3?Kl3it5/CH 


SCSiaNacfZEn SC /2 

5C/2 has the SCSI simulation capability. 

A high-performance analyzer for professional use 
that is capable of simulating both the initiator and 
the target* 


LE 3000/2000: Restricted by COCOM 


SEKISUI CHEMICAL CO., LTD. 

Computer Applied Equipment Division 


4-4 Nishitemma, Z-choma, Kita-ku, Osaka, 530 Japan 
PHONE: OSAKA (06) 365-4504 FAX: OSAKA (06) 365-4375 
TELEX: 5236943 SEKIOS J 
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Getting a 
Broader Picture 


Broadband I9)N and HDTV look set to become 
the multimedia transmission standards of the future 


SUSANNE MULL-ER-ZANTOP 


T here are signs that ISDN’s apotheosis is not going to 
happen: ISDN is apparently failing to measure up to 
the standards that will be required by multimedia 
over the next few years. Telecommunications ex¬ 
perts all over the world agree that B-ISDN (Broadband 
ISDN) is the system of the future. Researchers like Vinton 
G, Cerf, president of the American Corporation for Nation¬ 
al Research Initiatives, says, **As components of the B- 
ISDN system design, ATM [asynchronous transfer mode] 
and optical transmission methods could gain the degree of 
importance in the twenty-first century that the telephone 
network has today." Cerf believes that in the future users 
will send enormous volumes of multimedia radio, TV, and 
video data by cable. He also believes that radio frequencies 
will have to be reserved for mobile data communication via 
PCs, This is plausible, but it also raises a question: Which 
medium is preferable for transmitting images? Certainty not 
ISDN, 

B-lSDNandATM 

B-ISDN is the solution offered by private network providers 
such as Siemens. Currently, TV-signal distribution between 
TV stations or to terminals starts at a throughput of 33 
MBps; transmitted by ISDN, the picture setup would be too 
slow to be practical. Color telefax requires a bit rate of at 
least 2 MBps, and ISDN is three times too slow even for 
that. Similar figures apply to almost all applications within 
the scope of broadband services (see the figure). 

Professionals consider ATM to be the appropriate trans¬ 
mission method for broadband services. While ISDN’s 
STM (synchronous transfer mode) combines the circuit 
switching of telephony with the packet switching of data 
communications, ATM packets the entire data volume in a 
uniform way (see the table). 

ATM doesn’t allocate a specific channel to information; 
instead, it packets the information in ATM cells and sends it 
over a uniform network. The packetizing facility, combined 
with the downstream multiplexer, packets information in 


cells that each have a 48-byte information field and a 5-byte 
header. Only one transmission facility is needed for all data 
types. 

Multiple channels are available with ATM, and the speed 
of the receiving terminal is irrelevant. You can freely select 
transmission bit rates. Cells from different sources, with 
different bit rates and contents (i.e, , voice, video, and data), 
can be transmitted on an ATM-oriented network without 
other links. ATM is thus a good unifier, cushioning with its 
flexibility the numerous migration steps from slow to fast 
terminals and services. In the foreseeable future, a 135-MB 
ATM-oriented B-ISDN will be able to transmit any kind of 
information imaginable today, probably via optical wave¬ 
guides. 

The problem for computer manufacturers is that their 
present terminals are unable to receive and process the large 
volumes of data that are typically transmitted through B- 
ISDN, Document sizes of up to 4 MB, the usual size today, 
will seem ridiculously 


small compared to 
future documents, 
which may consist of 
several gigabytes. 

Furthermore, for 
many users, compres¬ 
sion is really not an 
alternative. Employ¬ 
ees working on pilot 
projects report that, 
often, customers do 
not want compression. 
For example, when an 
aircraft manufacturer 
holds a video confer¬ 
ence with experts to 
assess the condition 
of an aircraft engine, 
a portable camera is 


BVfE 


ACTION SUMMARY 


ISDN has many supporters, 
but there are those who ar¬ 
gue that it’s simply too little, 
too late. Detractors point to 
broadband ISDN as a better 
option for large-volume data 
transfer. Live video data and 
multimedia applications will 
benefit significantly from the 
data capacity of B-ISDN lines. 
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GEHING A BROADER PICTURE 


Application 

category 


Services 


A LOOK AT B-ISDN 

Bit rates 


Most important broadband 
services in 1995 


Interactive 

data communication 


Interactive video 
commynication 


Distributive video 
communication 


^ Data transfer 
(connection-oriented) 


Data transfer (connectionless) 


Document transfer and retrieval, 
including still pictures (color telefax) 


■ Video conferencing 


^ Video telephony 

► Document transfer and retrieval. 
Including video 
(broadband videotex) 


‘ Video mail and transfer 


' Video retrieval 


‘ TV contribution 
■ TV distribution 
‘ HDTV distribution 


1^2-IOMbp^ 


1 : 

>io! 

-135 Mbps I 


P 

r ' 

: 


kbps 

^ > 

45 ^ 

:i 35 :Mbps 


-10 Mbps 


> io Mbps: 




L J I 



! 2 Mbps T |l 0 -l 35 li/lbp^~ 

.i.zn: 


2 Mbps 10-135^MBiy 
33-135 Mbps 



2-^3 Mbps 


33-135 Mbps 


135 Mbps 


135 


33-135;Mb|>t 


Year 


1900 


1995 


2000 


As bandwidth becomes more widely available, three types of applications benefit most from the larger data capacity: 
interactive data communication (e.g ., data and document exchange), interactive video communication (e.g., video conferencing 
and videophones), and distributive video communication (Le,, distribution of TV channels). 


inserted into the engine, and the resylting pictures arc trans¬ 
mitted to the screens of the participants. Is it safe to start the 
engine, or do the blue discolored patches indicate defective ma^ 
terial? Such questions can be answered only if the picture is 
transmitted unadulterated—in other words, uncompressed. 
Similar conditions apply to the transmission of x-ray images be¬ 
tween hospitals. For reasons of law and precision, compression 


STM 

VS. ATM 


A comparison of synchronous transfer mode (STM) 

as used in ISDN and asynchronous transfer mode (ATM) 
as used by B-ISDN. 

Aspect 

STM 

ATM 

Variable bit rates 
("bit rate on demand”) 

Limited 

Possible 

Several virtual connections 
per channel 

Not possible 

Possible 

Applicability for 
distributive services 

Good 

Limited 

Delay of information 

Constant 

Variable 

Loss of information 
blocks 

Not possible 

Possible 

Degree of integration 

Subscriber 
line only 

Ail network 
levels 


can be undesirable for this task. 

Using B-ISDN for these critical applications could lead to 
enormous increases in productivity and savings. In the aircraft 
example, every minute the aircraft in question is on the ground 
costs the company money, and the specialist may be on the 
other side of the world. Compared to the cost of getting the spe¬ 
cialist to travel and look at the aircraft in person, high-defini- 
tion video conferencing has many potential advantages. 

Workstation Inadequacies 

From the point of view of compressed high-volume data and 
highly sophisticated user interfaces, today’s workstations are 
lacking in many respects. Even high-performance worksta¬ 
tions, like the IBM RS/6()00 Model 220 (which can operate at 
25.9 SPECmarks) and 486-based PCs, are looked upon as inad¬ 
equate terminals for use with multimedia applications. 

The 50-MHz RISC processors, like the future PowerPC chip 
from IBM and Motorola, will someday be at the low end of the 
performance range. The RISC principle, however, is consid¬ 
ered sufficiently expandable to meet future requirements. 

Within today’s machines, problems occur at all points where 
data has to be transmitted. Experts consider an IBM Micro 
Channel machine’s performance (a theoretical 160 MBps) to 
be insufficient for a workstation. Thus, they are thinking of 
using ATM as a bus station even within workstations. A new 
bus structure is therefore essential. 

Sun Microsystems is currently developing ATM technology 
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GEniNG A BROADER PICTURE 



HdTV could be 
the natural successor 
to XGA. 


for bus and LAN use. As Bill Joy of Sun believes, users would 
otherwise be forced to reintroduce a central computer room to 
their operations, because the distances between workstations 
could not be bridged fast enough. Current RAM chips are too 
slow; so are hard drives. New technologies, like static RAMs, 
are too expensive. 

The RISC operating systems available today rarely have the 
real-time capability necessary for serious multimedia applica¬ 
tions. Professionals say that pictures can be manipulated in real 
time. More appropriate operating systems for multimedia are 
MACH from Carnegie Mellon University (which is used in the 
Next system) and Chorus, which emanated from an Esprit proj¬ 
ect. These operating systems are not y^ able to orchestrate in¬ 
coming data streams; video and sound have to be rendered in an 
exactly synchronous way. 

A further pressure on these new operating systems is the 
principle of a microkernel architecture, where the kernel of the 
operating system is very miall and (in principle) hardware in¬ 
dependent. The hardware-dependent components are clustered 
around it so that it"s possible to emulate other machine designs 
on the kernel. Windows NT (New Technology) from Microsoft 
was developed according to this principle. 

Data Formats 

The question of which data format to use is a tricky one. What’s 
appropriate for users in the professional field is different from 
what's needed in the low-end sector. Many users in the latter 
group will opt for Apple's QuickTime; for the fornier group. 
Open Document Architecture (ODA) will be extended by mul¬ 
timedia components. 

In the event that compression becomes necessary, profes- 
sionals have agreed on the MPEG (Moving Pictures Experts 
Group) standard. MPEG compresses at a ratio of 1 to 20, which 
is relatively low, but it has the advantage that little information 
detail is lost. This type of workstation will probably look like 
the prototypes that have already been built: built-in loudspeak¬ 
ers, a camera, a videophone, and a separate camera for still 
pictures. It will probably have an internal ATM bus and an ex¬ 
ternal ATM adapter to handle all communications functions. 

Since ATM supports a LAN topology and has a uniform ad¬ 
dressing scheme, workstation clusters, PABXes, PC servers, 
and multimedia servers can be integrated in this way. Network 
monitoring, still a problem, can at least be made more uniform. 

One Monitor Only 

The notion that there will soon be only one type of monitor puts 
a lot of time and performance pressure on PC manufacturers. 
Only a few computer companies, such as Apple, seem to appre¬ 
ciate this fact, however . Companies in the consumer market, on 
the other hand, are mainly concerned with communications. 

coniinued 


Can you 

recognise 

this 

character? 



T he human brain has an amazing 
ability fo analyse shape. You 
undoubtedly recognised this most 
famous detective of fiction. 

Huma ns are equally capable of analysing 
printed characters - in other words of 
reading. Wir don't appreciate how 
sophisticated a task this is, until we try to 
get a computer program to do it. But now 
OCR (Optical Character Recognition) is a 
fact of life. 

Recognita Plus is leading the may in 
making this new technology available, 
convenient and affordable. As it reads whole 
pages in seconds, saving hours of typing 
work, you don't need to appreciate how 
much effort and intelligence has been built 
into the system. 

Just as Sherlock Holmes has to assemble 
the facts, look for minute clues, and be an 
accurate judge of character - so does 
Recognita Plus. It analyses character 
profiles, extracting vital features and 
distinguishing between suspicious 
look-ankes. In such difficult cases, it picks 
up clues from the surroundings. 

In his distinguished career 
Sherlock Holmes investigated a 
whole range of doubtful characters, 
Recognita Plus continues this 
tradition. One thing they have in 
common - an astounding ability to 
come up with the solution. 


RECoeNi'Sk PLUS 

the world renown OCR 
detective. 

Winner of 
the 
SOver at 
the 

software in 
Europe 
Competition 
c^rr '92. 

with HP AccuFteige Support 

- 

SZKI Recognita Corp 
H-lDll Budapest lakola u. 16. 

Letters: H-1251 Budapest, 

P.O. Box 55, Hungary 
Tel.: 36-1/201-8452, 35-1 /201-8925 
Fax.: 36-1/201-7607 



Qrda431 on Inquiry Cord, 
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Consumer-oriented companies are concentrating their future 
plans on screen technology, as Sony is with Trinitron* These 
companies are sparing no effort; in a few years’ time, people 
will have better screens on their TVs at home than they have on 
their office computers. If the marketers of consumer products 
are successful in this strategy, they will take a hefty share in 
portions of the market that computer manufacturers currently 
think they have safely in their pockets. 

If this happens, HDTV will be the natural successor to XGA. 
In April, Fujitsu, Hitachi, and Sony started shipping the first 
commercial versions of their new HDTV decoder chip set, 
which consists of 12 ICs (as compared to the 150 ICs in the 
previous version). This will make it possible to build HDTV 
devices at a considerably lower cost. If competing standards 
had not evolved for single decoding (e.g., MUSE in Japan; 
HDMAC/D2-MAC in Europe, and several standards in the 
U*S.), HDTV would probably have shown its paces earlier. In¬ 
dustry insiders now seem to regard HDTV as the standard that 
will take over from XGA. 

Whenever people talk about HDTV, the subject of high 
transmission rates comes up* Standard HDTV screens massive¬ 
ly outperform high-resolution color VGA screens, with 384 MB 
instead of 24 MB per image being transmitted down the line. 
HDTV distribution starts at a transmission rate of 135 MBps— 
210 times higher than anything in current use. 

The Wave of the Future? 

What is missing from the picture? In principle, only the appli¬ 
cations software to conform to the new standards. Soon there 


will be a demand for a software developer’s kit that allows soft¬ 
ware houses to write and test communications software without 
having to use existing hardware. Such a kit would include an 
ATM board, the corresponding API specifications (low- or 
high-level), and a box that emulates an ATM switch. 

Is it worthwhile to invest in multimedia at this point? Pilot 
companies that are using it have great hopes for it. A number of 
laboratory models have been built—and a lot of field tests have 
been performed—with the new broadband networks and ser¬ 
vices in Germany. Among them is the BERKOM (Berliner 
Kommunikations System) project, which implements an initia¬ 
tive of the Berlin Senate and the German post office under the 
project management of Detecon. In 1989, Siemens succeeded 
in performing the first data exchange via ATM* 

Before you invest in ISDN or multimedia, you should find out 
about the BERKOM project, talk to Apple, and watch a demon¬ 
stration of the capabilities of ATM technology. All this may 
well convince you that ISDN is too little, too late. ■ 

BIBLIOGRAPHY 

Siemens AG. “The Intelligent Integrated Broadband Network- 
Telecommunications in the 1990s.’' Issued by Bereich Offentlich 
Kommunikationsnetze, Zentrallaboraiorium, Poslfach 70 00 73, 
D-SOOO Munich 70, Germany* 


Susanne MuUer-Zantop is an industry analyst and publisher of 
the German PC newsletter TidBits. She is interested in the suit¬ 
ability of new PC technologies for users in general You can con¬ 
tact her on BIX as *\msanmz. " 


A Message to 
Our Subscribers 


F rom time to time we make the 
BYTE subscriber list available to 
other companies who wish to 
send our subscribers material about 
their products. We take great care to 
screen these companies, choosing only 
those who are reputable, and whose 
products, services or information we 
feel would be of interest to you. Direct 
mail is an efficient medium for 
presenting the latest personal 
computer goods and services to our 
subscribers. 

Many BYTE subscribers RUTF 

appreciate this controlled BJ ■ ■ ■- 


Magazine 

Attn: Subscriber Service 
PO Box 555 
HightstownNj 08520 


use of our mailing list, and look 
forward to finding information of 
interest to them in the mail. Used are 
our subscribers’ names and addresses 
only (no other information we may 
have is ever given). 

While we believe the distribution 
of this information is of benefit to our 
subscribers, we firmly respect the 
wishes of any subscriber who does not 
want to receive such promotional 
literature. Should you wish to restrict 
the use of your name, simply 
send your request to the 
address at left. 
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Displays 

Relow are listed, b> cwintry* distribaton> ol the products mentbned in this issue’s 

State qI tk Art sectkia oa Displays and Imig^Processiug Software. 



ARGENfINA 


Hewlett-Packard Co.: 
Hewlett-Packard S. A, 
54-1-7814061 
fax: 54-1-7814061 

Circle 1179 on Inquiry Cord. 

NEC Technologies, Inc.: 
NECS.A. 

54-1-3345122 
fax: 54-1-1112368 

Circle 1186 on Inquiry Cord* 


AUSTRALIA 


Hewlett-Packard Co*; 
Hewlett-Packard Ltd. 
61-3-8952895 
fax:61-3-8987831 

Circle 1179 on Inquiry Cord* 

Mitsubishi Electronics 
America, Inc.: 

Mitsubishi Electronics 

61-2-8885777 

fax: 61-2-6387072 

Circle 1186 on Inquiry Cord. 

NEC Technologies, Inc.: 
NEC Pty. Ltd. 

61-3-8678455 
fax: 61-3-867774 

Circle 1188 on Inquiry Cord* 


Sigma Designs, Inc.: 
CompuThink 
61-3-5843188 
fax: 61-3-5848917 

Circle 1200 on Inquiry Card* 


AUSTRIA 


Hewlett-Packard Co*; 
Hewlett-Packard GmbH 
43-222-25000 
fax: 43-222-2500444 

Circle 1179 on Inquiry Cord. 

Sigma Designs, Inc*; 
Computer 2000 GmbH 
43-M501643 
fax: 43-1^55611295 

Circle 1200 on Inquiry Card. 


B i I G I U M 


Sigma Designs, tnc.: 

Borsu Intemational 
32-2-7253130 
fax: 32-2-7253665 

Circle 1200 on Inquiry Card. 

Zenith Data Systems: 

Zenith Data Systems N.V, 

32-2-6738036 

lax: 32-2-6750615 

Circle 1209 on Inquiry Card* 


DENMARK 


Hitachi America, Ltd.: 
VT-Data A/S 
45-44532600 
fax: 45-42911256 

Circle 1180 on Inquiry Card. 

ViewSonic: 

Eurochannels A/S 
45-98-242444 
fax: 45-98-244036 

Circle 1208 on Inquiry Card* 


FINLAND 


NEC Tedmoiogies, Inc.: 
NECOy 
358-0-4523655 
fax: 358-04523317 

Circle 1188 on Inquiry Card* 

Sigma Designs, Inc.: 

Qtronic Oy 
358-0-6926099 
fax: 358-0-674886 

Circle 1200 on Inquiry Cord. 

ViewSonic: 

CP International 
358-51-3758670 
fe: 358-51-3758673 

Circle 1208 on inquiry Cord* 


FRANCE 


Hitachi America, Ltd.: 
Bureau de Liaison en France 
33-1-43443329 
fax: 33-L43443640 

Circle 1 T80 on Inquiry Cord. 

NEC Technologies, Inc*: 
NEC S.A. 

33-149000707 
fax: 33-147788806 

Circle 1188 on Inquiry Card. 

Sigma Designs, Inc.: 

PC Technologic 
33-142040088 
fax: 33-142046980 

Circle 1200 on Inquiry Card. 

Zenith Data Systems: 

Zenith Data Systems S.A. 

33-147781603 

fax: 33447291954 

Circle 1209 on Inquiry Card* 


GERMANY 


Mitsuhishi Electronics 
America, Inc*; 

Mitsubishi Electronics 

49-2102-4860 

fax: 49-210248611 

Circle 1186 on Inquiry Card. 
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Add-ln/Add-On 

ATI Wonder Plus XL I MS . , ^15 

UftraS-VGAlMB.460 

Digichannol PC S-pcrl . . 375 

Fahr«n4wftl2dO 1MB . 29B 
Hercules Gqld 1^4 . 340/433 
with 2MB .... 4B0/555 
Logitech MDusemaii Serial B5 

Scarvnan 25B.275 

lUouMwritfi WlndowAS.l . 70 
Multimedia Ut^srade Kit... 555 

HylBtGXE02aB.1050 

Paradise Win AcceteTBtnr . 215 

Proaudio Spectfum 16 , . 215 

Prodesigner H - S 1MB . 135 
SoundblBilir Pro . ^ . 210 

Stealth VRAM . . . . .275 

Volatite ATIOOO.720 

Backup 

CQlt?fadD25CM0.265 

HP OAT Tape Backup 
2/SGB 1600/1850 

Softwam for DOS/UNIX/LAN 

CAD & Graphics 

Autflcad Rfll 11 . CALL 

CalcompOigitwer/Plottcf . CAU- 

CorelDraw . 3S0 

DesJBnCAD2D/3D . 175/1 as 
DrafinCADIorWindows ..430 
MicjDtek 600G/600Z 785/1350 
HuoKnicsGripliicMaster CALL 

SMmmastietch.CALL 

VinylCAO. 600 

Xeroor GS4 Scarmer AT . . 1360 

Chips & Memory 

Air Upgrades-ALfl,A5T,Appte. 
Compaq, Df C. Srsoff, HE IBM, 
Silicon Gr. Sun, resMH 
80287 ......... LOW 

3878X 20/25 . . . 106/115 
3870X -33/40 . . .170200 
SIMM tMB/4MB 7Dns 36/145 
ALL CHIPS ANO SIMMS CALL 
HP Laser 2M0/4MB . 120/200 

Communications 

Carbon Copy Host&Tertrv . 115 
CtoseLlpCuslomerASi^iport 135 
Smarteitn 320 . . 125 

Database 

Clarion Pro OevelopBr ... 450 
CllpporS.Ol .... . . . 485 

Oataea5e4 5 . 525 

DBase JV/Dawlypers . 489/B39 
Foiipro Single/LAH . . 469/565 
OracleVfi IIQO 

Paradox 3.5 Upgrade . .175 

RtiaieS.l.465 

SuperbasH 4 tor Windows 460 

Desktop Publishing 

Adote Type Man Windows 59 

Pagomakar .519 

Quark Ekprets.690 

Vpnlura Publisher 4.0 . 525 

Disk Drives 


16,000 Items 
Price Diskette 

S^Jppefif wjtii order 


LapTops 


AST 

COMPAQ. 

Everest . . 

Sharp , . 

Toshiba . 

Texas Instruments . 


. CALL 
CALL 
. CALL 
CALL 
CALL 
CALL 


Modem/FAX 

Modems lot all portables LOW 

Modem 2400 internal . . 66 
FAX 9800 & Modair 2400 86 
Fawt for Windows .... 129 

Hayes LlUra 96. 849 

Intel FAX INew Versiori! CALL 
Pocket FAX9S/Modem24 ISO 
Logicode Qikktel 14.4 , 435 

^ickiel 96^ External . 4DQ 
Supra 9696 Ekternat ... 350 
USB 16.8 External 600 

USRV.32/V.42lnl/Ejit 44q/500 
USflDSW/Ext 765/BOO 

Networking 

3COMEttKrWi2 5^k BOO 
AST525LllEnhPIus . 515 
DtinkPodcflEthfliTiBl . . 265 

Evtrejc. Ethernet B/l 6 . ,87/135 
Hayn Etharmate 8 ... 96 
IBM 327DUsKVHew . 225/410 

IBM 5250 AT/MC. 510 

IBM Token Ring ie/4 ,, 630 

Intel Ellwrwt 1.6. 130 

Intel Netpwt. 495 

IRMA 3. 435 

LanFax ter Wlndowf . . CALL 
Lanlashc lOMB Starter 485 
L¥itastkAl Mode 60 

Myhjx EISA Elhomat . . . 3C9 
NE-lOOOSpack 580 

HE-2QOOSpacH 715 

HE.2100. 155 

NE.3200EISA . , 665 

Ni¥twareLite . . 70 

Hovel! Neiware . . CALL 
Shiva Netmoderrv , , 1665 
SMC Ettwrcard Ehte 6-pack 650 

Elite 16 6pacli.825 

Elite 32 , 650 

USED lOM nLOWn 

Operating System 

Despwew 2.2/386 . . . 75/130 
MS DOS 3.3/4.01/5.0 . . . 40 

IBM OS/? 2.0. 138 

IBM OS/3 ExtBrrswrm 2.0 4S0 

NewWave . . ..110 

XENIMJNIX CALL 

Wkidows 3.1 Utgrade . 55 

WIndQWB 3.1+Meuse . 76 

Programming 

8rieforC++ ....... 50 

Knowledge Pro Wtndowi . 360 


Seagate 351AX . . . 1B5 

Canner/MaxtweOMS . 300 

Conner/Maxtdf BOMB . . 255 
Canner/Mimttir 120MB .350 

Quantum 123MB 16me . 360 
Ccinnw 17(JMB . . 390 

Maxtor 213MB 5BQ 

Quantum 245MB .... 850 

Connor/Maxtor 340 . . .815 
Ctmncf 543MB . . 1165 

Maxtor 675Ma 1400 

Maxterl/L5GB . 1900/2371 
Syquest44/eOMB CALL 

Pinnacle 130S AT .... 1800 
CDflOM-Optical WORM CALL 

Controllers 

Adaptec 1542B/1 740 260/460 
DPT Smarlcache EtSA/^SI 575 
IDE caching with 4.5MB ,.550 
Mytax EISVSCSI cache . . . 660 
IJPastDr IDE cache . . , , 200 
Utrastor EISA/SCSI cache .450 


MS Basic Deu 7.0 325 

MS C Compiler . . . 319 

MS Fertran , . ... 289 

MS Quick C w/Assembler J39 
SmalltekV/PM . 319 

TurboCt+. 315 

Spreadsheet & WP 

AMI Pr& upgrade. 105 

Excel Windows Upgrade 130 
Word Windows Upgrade -130 
Word Perlect WmctoMMi; Upgr. 90 

Utilities 

Check ft . . B5 

Norton UlUiOes 8.0 ... 110 
PC Teeb Deluxe 7.1 ... 107 
QRAMVQEMMSae . . 40/59 

- We Offer: - 

• Quantity Disctxints 

• Dealer Discounts 


PHONE: ( 415 ) 861-8330 

Espahol ( 415 ) 861-8376 

fax: ( 415 ) 861-8380 


Inlernabunaf orders «jr speoalty ■ Low keighl rates - No hantHm cAarge 
Prices are tor cash prepayment • VTSA^WC/AMEX accepted • Products 
may be USA versions • Ho returns on opened software * FTices are FOB 
USAandsubteettottHnBe * 1 Sit restDckiiie charge tornomlefectjvereturrB 

Computer Quick. 165 - 8th Street, No, 309 
San Francisco, CA 94103, USA 



NEC Technologies, Inc.: 
NEC GmbH 
49-89-930060 
fax: 49-89-937776 

Circio 1188 on Inquiry Cord« 

Seiko In^ruments U.S.A.f 

loc.: 

Seiko Instnimeiits GmbH 

49-6102-2970 

fax: 49-6102-297222 

Circio 1199 on Enquiry Cord. 

Sigma Designs, Inc.; 

Axxam GmbH 
49-89-78500147 
fax: 49-89-78500170 

Circio 1200 on Inquiry Cord. 

ViewSonic: 

Profi Computer 
49-5731-744150 
fax: 49-5731-744147 

Circio 1208 on Inquiry Card. 

Zenith Data Systems: 

Zenith Data Systems GmbH 

49-6103-3980 

fax: 49-6103-398292 

Circio 1209 on Inquiry Cord. 


MONO KONG 


Hewlett-Packard Co.; 
Hewlett-Packard Ltd. 
852-8487777 
fax: 852-8684997 

Circle 1179 on Inquiry Card., 

NEC Technologies, Inc.: 
NEC Ltd. 

852-3-3690335 
fax: 852-3-7245733 

Cirde 1166 on Inquiry Card. 


ITALY 


Hitachi America, Ltd.: 
Aesse S.p.A. 

39-2-5464741 
fax: 39-2-5450701 

Circle 1160 on Inquiry Card. 

NEC Technologies, Inc.: 
NEC Business Systems S.r.L. 
39-22-89200900 
fax: 39-22-8240280 

Circle 1188 on Inquiry Cord. 

Sigma Designs, Inc.: 

Hi-Tech 
39-49-772387 
fax: 39-49-8750398 

Circle 1200 on Inquiry Cord. 


ViewSonic: 

Athena Informatica S.r.L. 

39-2-57512041 

fax: 39-2-57512050 

Circle 1206 on Inquiry Card. 

Zenith Data Systems: 

Zenith Data Systems S.r.L. 

39-2-89200242 

fax: 39-2-8246010 

Circle 1209 on Inquiry Card. 


JAPAN 


Hewlett-Packard Co*: 
Hewlett-Packard Ltd. 
81-33-316111 
fax: 81-33-351478 

Circle 1179 on Inquiry Card. 

Idek/Iiyama North America, 
Inc.: 

liyama Electric Co. Ltd. 

81-33-2656081 

fax: 81-33-2650083 

Cirde 1161 on Inquiry Card* 

Mitsubishi Electronics 
America, Inc.: 

Mitsubishi Electronics 

81-33-2182111 

fax: 81-33-2183686 

Cirde 1166 on Inquiry Card. 

Taxan America, Inc.: 

Kaga Electronics 
81-33-9426255 
fax: 81-33-9426256 

Cirde 1204 on Inquiry Cord* 


KOREA 


NEC Technologies, Inc.: 
Samsungelectran Devices Co, 
Ltd. 

82-2-7552333 
fax: 82-2-7574822 

Cirde 1168 on Inquiry Card. 

Sigma Designs, Inc.: 

Sam Boo Enterprises 
82-2-6787457 
fax: 82-2-6787467 

Cirde 1200 on Inquiry Card. 


MALAYSIA 


NEC Technologies, Inc.; 
NEC Sales Sdn Bhd 
60-3-2387788 
fax: 60-3-2387312 

Cirde 1186 on Inquiry Card. 


lOOIS-SO BYTE* JULY 1992 Cird* 417 on Inquiry Cord 















































Circle 444 on Inquiry Card. 


INTERNATIONAL RESOURCE GUIDE 


MEXICO 


Hewlett-Packard Ca.: 
Hewlett-Packard S.A. de C. V. 
52-5-3030155 
fax: 52-5^2021782 

Circle 1179 on Inquiry Card, 

NEC Technologies, Inc,: 
NECS.A, deC.V. 
52^5-5669200 
fax: 52-5-5462851 

Cirds 1188 on Inquiry Card, 


THE NETHERLANDS 


Idek/llyama North America, 
Inc.: 

liyama Europe B. V. 
31-6530797 
fax: 31-6530800 

Circle 118T on Inquiry Card. 

NEC Technologies, Inc,; 
NEC Business Systems 
31-20-919901 
fax: 31-20-918646 

Circle 1188 on Inquiry Card. 

Sigma Designs, liic,; 

Borsu International B,V. 

31-3200-72200 

fax: 31-3200-52042 

Circle 1200 on Inquiry Card. 

ViewSonic: 

Future Computers 
31-2503-34597 
fax: 31-2503^130 

Circle 1208 on Inquiry Card. 

Zenith Data Systems: 

Zenith Data Systems B. V. 

31-30-205844 

fax: 31-30-205211 

Circle 1209 on Inquiry Card. 


NEW ZEALAND 


NEC Technologies, Inc.; 
NEC Pty. Ltd. 

64-9-391449 
fax : 64-9-391075 

Circle 1188 on Inquiry Cord, 


NORWAY 


NEC Technologies, Inc,; 
NEC A/S 
47-2-124921 
fax: 47-2-536687 

Circle 1188 on Inquiry Card, 


Sampo Corp. of America: 
Unitron A/S 
47-4-632550 
fax: 47-4-632548 

Circle 1196 on Inquiry Card. 

Sigma Designs, Inc,: 
Software Plus 
47-23-94696 
fax: 47-21-83716 

Circle 1200 on Inquiry Card. 

ViewSonic: 

Dataimport A.S. 

47-5-314085 
fax: 47-5-322406 

Circle 1208 on Inquiry Card. 



Hitachi America, Ltd,: 

HSCT S.A. 

34-1-2557900 
fax: 34-1-2563632 

Circle 1 1 80 on Inquiry Card. 

NEC Technologies, Inc.: 
NEC S.A. 

43-1-7668912 
fax: 43-1-7668261 

Cirde 1168 on Inquiry Card. 

Sigma Designs, Inc.; 

Impex Hi-Tech Import 
34-48-210392 
fax: 34^8-212017 

Cirde 1200 on Inquiry Card, 

ViewSonic; 

ATD Group 
34-1-66165510 
fax: 34-1-6616300 

Circle 1208 on Inquiry Cord. 

Zenith Data Systems: 

Zenith Data Systems S.A. 

34-1-3839909 

fax: 34-1-7662522 

Cirde 1209 on Inquiry Cord. 


SWEDEN 


Hitachi America, Ltd,; 
Ericsson Components A.B. 
46-8-7575000 
fax: 46-8-7529265 

Circle 1180 on Inquiry Cord, 

NEC Technologies, Inc,; 
NEC A.B. 

46-8-7646530 
fax: 46-8-288780 

Circle 1188 on Inquiry Card. 



m 


r>/\ anADir* 


WITH caRF.l.l^Ab//' ‘ A Nn 
VENTURA* 3.0 GEM* 



AL'RASSAM AUARABI 

Is an add on to Corel Draw® that let you draw, paint, type 
text from arable font librairies, apply stunning effects, output 
on iaserprinters & imagesetters the ARABIC WAY. 


ARABtC PUBLISHER 

To Get High Quality Arabic DTP. 

No extra training is needed. Just use Ventura 
Publisher® the everyday way to make Professional 
Documents in ARABIC or FARSI. Vowels & Accents, 
automatically placed to get the best position. Automatic 
ligature selection. Intermix Latin with Arabic or Farsi. 
Large font libraries. Import text from popular ARABIC or 
FARSI word processors... 


Write to: LAYOUT ltd, 8 Atho Street, # 401 Nicosia CYPRUS, 
Fax: {357) 2 448326 or {961) 9 936439, Ph: (357) 2 366484 





li tFuaJemaik of 'Vtentuj Softwjg Inc. Gern Is hodBrnork of Dialled ReseoTch 
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Converts FORTRAN to C++1 


C-H- IS idea! tor object-ohented solutions, high level simulations 
and robust code! 

For_C++ generates full C++ proto^pes while optimizing code for 
readability and ease of maintenance. I/O and character trans' 
lations use standard functions, where possible, and function 
arguments are passed either by value or reference. 

Take Allvantage of C++ Power _ 

C++ offers superior handling of complex data types, enhanced 
support for call by reference, and retains more FORTRAN style 
than in C. While F0R_C++ does not object-orient your 
FORTRAN, it uses advanced C++ constructs for optl mum trans¬ 
lations. Code looks hand-written, is compilable and ready to run. 

Call today for more infonnation! 

coeALT BLUE RS. Ask sboul F0R_C 

and FOR STRUCT—our 

COBALT BLUB, HUE. " 

GvB oLa ROSWELL RDAQ €008 trsnsisuofi 

SUITE D-^Do aflrf maintenance teats. 

ROSWELL. GA 3UUVS. USA 
FAX tAOAl 


arcb448 0 n Inquiry Card. JULY 1992 • B Y T E lOOIS-51 



























































WORDS 
FAIL YOU? 



YOU MEAN WITH THE 
OXFORD WRITER’S SHELF. 


A pop-up utility for PCs and Macs, 
from Oxford University Press, the 
reference authority. The Oxford Writer's 
Shelf has the answers to all your 
queries about grammar, style, usage, 
punctuation, quotations, and much 
more, all from within your worcT 
processor Use the Oxford Writer's 
Shelf, and say exactly what you mean to 
say. 

enhanced, computerised set of reference 
books on disk ... it wiii appeai to those who 
aren't sure arrd wanf to get their language 
right.'' 

Personal Computer World 

'"a reference source of such speedy efficiency 
there seems little doubt the Oxford Water's 
Shelf will be quickly adopted by users of 
word-processors in home and office alike..." 

Courier Mail 

OWS is the best available and much 
cheaper than the competition which does not 
offer half as much, if you write on a Mac you 
should have the Oxford Writer's Shelf" 

Writing Magazine 

ONLY £75 (plus VAT and postage) 

CAa OR WRITE TO JANET CALDWELL FOR 
YOUR FREE BROCHURE, AT: 

Oxford University Press, Walton Street, 

Oxford 0X2 60P 

TeL 0865 267979, Fax 0865 56646 

Other refemnce packages avaitabte from 
Oxford University Press: 

The Concise Oxford Dictionary Electronic Edition 
- the woftd's best-setling dictionary, 120,000 
entries, 190,000 de^nitions -£99. 

The Oxford English Dictionafy (Second Edition) 
an Compact Disc - the most authoritative 
dictionary of the English language, on a single 
compact disc - £495. 


OXFORD WRITER’S SHELF I 


DON'T JUST GO BT THE BOOK 

lOOIS-52 BYTE- JULY 1992 Circle 429 on Inquirv Card. 
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Sigma Designs, Inc*; 
Software Plus A.B. 

46-11282700 
fax: 46-11282710 

Circle 1200 an Inquiry Card. 

ViewSonic: 

EBGA.G. 

41-33-23J125 
fax: 41-33-231126 

Circle 1208 on Inquiry Cord. 


SWITZERLAND 


Hewlett-Packard Co.: 
Hewlett-Packard S.A. 
41-22-7808111 
fax: 4L22-7808642 

Circle 1179 on Inquiry Card. 

Sigma Designs, Inc.: 
Computer 2000 
41-42-6590000 
fax: 41-42-659025 

Circle 1200 on Inquiry Card. 

ViewSonic: 

Infrom A.G. 

41-3741-2121 
fax: 41-3741-0150 

Circle 1208 on Inquiry Card. 

Zenith Data Systems: 

Zenith Data Systems A.G. 
4M-8370000 
fax: 41-1-8370020 

Circle 1209 on Inquiry Card. 


TAIWAN 


NEC Technologies, Inc.: 
NEC Ltd. 

886-2-5517171 
fax: 886-2-5432109 

Circle 11 SB on Inquiry Card. 

TVM Professional Monitor 
Corp,: 

Taiwan Video & Monitor 
Corp. 

886-2-7765318 
fax: 886-2-7214798 

Circle 1207 on Inquiry Card. 


THAILAND 


NEC Technologies, Inc.; 
NEC Ltd. 

66-2-591192 H98 
fax: 66-2-5911991201 

Circle 1188 on Inquiry Card. 


U . K . 


Calcomp Computer Graphics 
Group: 

Calcomp Ltd. 

44-734-320032 

fax: 44-734-341215 

Circle 1175 on Inquiry Card. 

GoldStar Technology, Inc,: 
GoldStar Technology U.K. 
44-908-211488 
fax: 44-908-218292 

Circle 1178 on Inquiry Card. 

Hewlett-Packard Co.: 
Hewlett-Packard Ltd. 
44-344-773100 
fax: 44-344-763526 

Circle 1179 on Inquiry Card. 

Mitsubishi Electronic.s 
America, Inc.: 

Mitsubishi Electronics 

44-707-276100 

fax: 44-707-278692 

Circle 1186 on Inquiry Card. 

NEC Technologies, Inc.; 
NEC Ltd. 

44-81-9938111 
fax: 44-81-9927161 

Circle 1188 on Inquiry Card. 

Sigma Designs, Inc.: 

Apiec 

44-71-6271000 
fax: 44-71-4980496 

Circle 1200 on Inquiry Card. 

SuperMac Technology: 
SuperMac Technology 
44-81-5432288 
fax: 44-81-5434408 

Circle 1202 on Inquiry Card. 

Taxan America, Inc.: 

Taxan U.K. Ltd. 

44-344^84646 

fax:44-344-860981 

Circle 1204 on Inquiry Card- 

Zenith Data Systems: 

Zenith Data Systems Ltd. 

44-628-668544 

fax: 44-628-661061 

Circle 1209 on Inquiry Cord. 


InciuMOn in the resource 
guide should not be taken as a 
BYTE endorsement or recom¬ 
mendation. Likewise^ omission 
Jrom the guide should not be 
taken negatively. The informa¬ 
tion here was beiieved to be 
accurate at the time of writing, 
but BYTE cannot be responsi¬ 
ble for omissions, errors, or 
changes that occur after com¬ 
pilation of the guide. 



















Use These Postcards for Fast Response 









The ULTImate Personal Workstation 
from a seasoned hi-tech Company. 
The fastest CPU. Hard disk and 
Video. No-compromise quality! 

50 MHz Version $2995 

See other side for detailed specs. 
33MHz$2595 






MODSOFT 

Windows 

COM»MIBLE 


ULTI[?pffg MOTHERBOARD 80486/50 4 Mb $1295 


[j All prices include 

j courier delivery 
I to your doorstep! 


Intel 80486-DX50 with Icecap for optimal reliability. Latest AMI BIOS/ 
OPTI Chipset/Shadow RAM. Dallas RTC/Battery (10 years lifetime!). 

$1295 Motherboard includes 256 Kb Write Back cache & 4 Mb RAM. 
The idea! hi-quality offer to upgrade your XT/AT/386 PC. 
XT-form factor 8.5 x 13" always fits 33l\4Hz version $ 895. 


lie 


UMonttaMitKanty IkaorttflKhnKgjunvt tram awiimitmnatUrapHnCttnpanyuMAMm 1971 lxaidui«inavEO«id/ira^ 
itandin«tkatUirimMlBctinaloeyBVAtil/G^^ TlttaillnrttlagaaaitadaiiiaikolMBlCotpa^ AlllradnnailrtamafttiatrascecUvacancanBa 



3SS.SK GREAT ®=TWARE ASS.* 

10 disks or more for IBM PCe^^*and Compatibte© i to 9 disks 


BUSINESS/HOME 

□Best DOS Ulibes (4 dsksK3S20)-€ollection of the best DOS utilities. 
□Broiler’s Keeper 5.0 (4 dl^)(3120)-Excelleni genealogy program 
□DanCAO 343 (5 dBks)(2880)-Supert. fuB-featured CAO! (CGA) (HD) 
□FarniGen/FormFi (2 <falB){3240)-Create andAir flu out any fomi 

□ tmage Print 4.0 (2 dMaK3Za})-fancy fonts on dot matrix printers! 
□MeaRytaster &31 (2 dbksK3160)-Recipe filer with 1200+ recipes (HD) 
□Orine BUe 5 (14 dMeK317DKJV Bible. Greek/Hebrew lexicon (HO) 
□PrintPartner (2 (flsks)(3^)-Make great banners, signs, calendars, etc! 

□ Resume Craalors (2 (isksK3270)-A great hetp In finding a better job 
□Screen Savers for DOS (2 dtalsK4790)-Cotlcctlon o( great btanKers 
□Vaodnes & Virus Kiers (4 (f8laX3510)-Protection from 900-*- vinjses 
□DOS Tutorials (3 (isi(s)(1490)-AII about DOS & more. Covers 2.0-5.0I 
□SkyglobafEarlhwafch (2dlsl(s)(im stars, planets & more (CGA) 
□Typing Teacher (2 dWB)(1440]^l^|j^gi type or improve your sidiis) 

□Best Arcade Games (2 (flsfcs)(1660)-18 of the best games! (CGA) 
□CX]A lelris Colection (2 (iBks)(1970)-7 superb variations (0^ 
□Chess Chalengers/Tutor (2 dBl(8K4340)-2 games & a tutod (CGA) 
□Best EGA G&tm (4 ciBlisH160O)-15 of the best EGA games! 
□Corrvnanter Keen Coleciion (3 dBksK2240>-Two of the best games of 
all time! Great graphics & sound. Truly sup^ games (HD)(EGA} 
□EGA Mouse SoMaire (3 (fBiaK1930)-&iitaire at its best! (Mouse)(EG^ 
□EGAA/GA Tetris Coledion (3 (isfo)(192D)-9 hi res vanalionsi (EGA) 


WORDPERFECT 

□WordPerfect 5.1 Learning System (4 (fisksH4230Kearn WP 5.1 easily 
□WordPerfect 5.1 Desklop PuMshing Learning System (3 dfel(s)(4270)- 
Leam how to use WordPedect 5.1 as a desktop publisher. 
□WordPerfect 5.1 Macros (2 dfek8)(4220)~100> macros for WP 5.1 
□WordPerfect 5.06.1 Tools (3 dBk5)(3750)-17+ utNilies for WP 5 0/5.1 
□By Design (4255)-Tums WordPerfect 5.1 into a desktop publisher 

WP 5.CV5., 

□Best Games for Windows (4 (l8k8)(4860)-304 games for Windowsi 
□The Complete loon Coleclian (4 daks)<45B0)-4O(X)+ of the best icons! 
□loon Utilies (4 (isteH4260)-Creato. modify, view & manage icons 
□Grab Plus 62 for Windows (2 (fl6i(sK4570)-Address & print envelopesi 
□HyperDisK 42 (4538)-Make Windows (& DOS) mn 2-10 times faster! 
□Screen Savers lor Windows (4615)-7 great screen savers tor Windows! 
□Utilies for Windows (4 (f6fBK4510)~50+ essential uUilties! 
□Walpeper for Windows VU. 1 (4 dlsfa)(4520)-75+ backgrounds 
□ATM Fonts VoL 1 (4 dBlcsK4710)-30t fonts tor Adobe Type Manager 
□ATM Fonts VoL 2 (4 (flBis)(4720)-30^ fonts tor Adobe Type Manager 
□ATM Fonts VoL 3 (4 (flBte)(4730)-304 fonts tor Adobe Type Manager 
□ATM Fonts VoL 4 (4 (lsf(S)(4740)-304 fonts for Adobe Type Manager 
□Allyi Fonto VoL 5 (4 dBl(s)(4750h30^ fonts for Adobe Type Manager 
□ATM Fonts VoL 6 (4 dsf(5)(4760)-304 fonts for Adobe Type Manager 
Requires (HD) Hard disk (CGM CGA Graphics IEGA)-EGA Graphics 


Call Toll Free 800-876-3475 or 503-776-5777 (Fax 503-773^7803) or send this card. 


FROM CONCEPT TO ARTWORK IN 1 DAY 


SCHEMATIC CAPTURE 

4500+ Library Symbols; IEEE arwflEC 

Real Tune Electrical Rule Check 
prevents logic errors 

Unique Auto wiring, I 
Snap-to-piii. Auto- 
Junciions save time 

Backannotation; pm/gate 
swap, comp renumbenng l 
fromPCB-CAOiDXF 
and user defined netlists 


Full Function Evaluation System 
inef. complete manuals o fc 
and technical suppoa L fO 

Incivdm snipping ind hnndting 

Evaluation System offers 
all ULTlcap and UtTIboard features 

I other side of card for details 


COMPUTER AIDED PCB DESIGN 
Real Time Placement Tools: force 
Vectors. Histograms. Direct Beconrrect 
guarantee optimal comp, placement 

Unique Real Time 

DRC p/evenrs shorts, 
clearance violations 

Trace-Shovir>g pushes 
groups of traces aside 




Autorouting by net/ 
component/window 

Auto Polygon-fill-update 
Output to photo/pen plotters 
(laserlprinters 












































ORDER CARr Please send us/me by FREE courier 


$ 895 


$ 1295 


.ULropffl Motherboard 486/DX33 
4Mb RAM. 256K cache; 0-Wait State 

UUmpSl Motherboard 486/DX50 
4Mb RAM. 256K cache: ir>cl. ICECAP 

. Personal Workstation 488/33 $ 2595 

486/33 4Mb RAM 128K cache (see above); 120 Mb cached 
Western Digital Hard disk. 3.5" & 5,25" Floppy's; 14" color 
SVGA 1024 X 768 hi-quality non-interlaced; Logitech mouse; 

2 serial/1 parallel port; heavy duty caseAeyboard of choice; 
MS/OOS 5.0 8i WINDOWS 3.1 (original Microsoft manuals) 

iXropBS Personal Workstation 486/50 $ 2995 


Company Name (if appl.|:_ 


FI'- 



Your Name: 


CodeL 


. Country:- 


Pho^e:- 


Fax: 


Please send/fax to: ULTImate Technology BV. Int. Reply Number 464. 
1400WC NAARDEN, The Netherlands • NO POSTAGE NECESSARY 
Fax: (+31)2159 -43345 • Phone. (+31)2159 - 44424 BYTI7/92 


Please indicate your case preference: 
Desktop _Low profile _ 


Mini-Tower 


Please indicate your language (keyboard/manuals): 

English _Deutsch _Frangais 

__Nederlands _Espahol _ Italiano 

Personal Workstation OPTIONS (notavaiiabieseparatelyl 

_UtfCpffll G-2000 Graphics Engine $ 250 

The fastest affordable Windows/CAD VESA-Card 
1 Mb Video RAM for 1024 x 768 Nl in 256 colors 

17 inch flatscreen monitor $750 

_120 Mb Colorado tape streamer $ 250 

_8Mb hi-speed DRAM + 210Mb Hard disk $ 500 

__ Please include a FREE evaluation copy of 

PCB-Design & Schematic Capture. 


Please indicate your payment method: 

□ Bank transfer to 02.17.73.505 NMB Bank. 
Bussum, the Netherlands 

□ 30 days net Purchase Orders 

(subject to acceptance Credit Insurance Co.) 

□ American Express □ Eurocard/MC □ VISA 

No_ 


Exp. Date 


Signature: 




Name _ 

Company_ 

Address _ 

City / State / Zip. 

Phone _ 

Disk Size: 

No. disks 


□ SK" □ avi* (add sot per disk) 
_x$ _ =S_ 

S. 


4.00 


US 

Only 


{! 


Shipping and handiing 

Federai Express Next Day Air (add $7)$_ 

Federal Express 2nd Day Air (add $5) $_ 

COD (add $5) $_ 

Canada (add $2) $_ 

Foreign outside U.S./Canada (add $4) $_ 

TOTAL ORDER S_ 

Method of Payment: 

□ Visa □ MasterCard □ Check/M.O. enclosed □ C0D(add $5) 
Card No._ 


. Signature. 


Exp. Date _ 

To ordor tend ttiii cord or coil: 

Toll free 800-876-3475 or 503-776-5777, Fax 503-773-7803. 
We acoeiil Visa, MasterCard, Ctieck or Money Ordor. 


i 


Reasonable Solutions 

2101 West Main Street 
Medford. Oregon 97501 


LOWEST PRICES 

SAME-DAY SHIPPIN6*LATEST VERSIONS 
All PROGRAMS COME WITH INSTRUCTIONS ON DISK 

UNCONDITIONAL MONEY-BACK GUARANTEE 


Yes I would like a 


Evaluation Syste 



UUle^W Auto wiring. Auto junction, and Real-Time 
Electrical rule check ensure your designs are captured 
quickly and correctly. ULTIcap's integrated symbol 
editor eases symboli creation and editing. Smooth 
integration with ULTIboard guarantees design integrity. 

uses Real-Time Force Vectors and Direct 
Reconnect to simplify component placement while the 
powerful Real Time DRC, Trace Shove and Reroute 
while Move algorithms do not allow track errors. 
ULTIboard's 32 layer multipass autorouter uses copper 
sharing techniques to reduce connection lengths. 

Please indicate your payment method of £75: 

□ Eurocheque enclosed 

□ Bank transfer to 21250590 Midland Bank. 
Newbury England 

□ Eurocard/MC □ VISA 

I No_ 

Signature: 


Challenger Evaluation system will design boards up to 350 pins, and is 
not limited in any other way. If you upgrade to a full Challenger system 
(design capacity 700 component pins) or our high-performance 32 bit 
systems we will credit you the full £ 75 Evaluation system cost. 

ULTImate Technology’s software is updated with new features twice a 
year. These additions come directly from our existing 6500 user base. 

ULTIboard's Real Time Design rule checking is vitally important as your 
designs are right first time and a well defined upgrade path ensures 
your system can grow as your design requirements grow. 


Your Name: 
Street:. 

City;_ 



Phone:_Fax: ... 

Please send/fax to: ULTImate Technology UK Ltd. 

2 Bacchus House. Calleva Park. Aldermaston Berkshire RG7 4QW 
Fax; (+44) 734 - 815323 • Phone: (+44) 734 - 812030 byti 7/92 



. Country: 


Use These Postcards for Fast Response 
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(jet Your Data Acquisition bystem 
Ri^t...The First Time! 




Free DAQ Designer™ Software 


D AQ Designer, from National 

Instrunnents, is a free computefoided 
configuration tool for the PC thot takes 
you step^Dystep through your applicatioHj asking 
you questions, and recommending the correct: 
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Technical, In-depth 
Code-intensive 


Learn Object-Oriented Prugranimiii}’ 


JOURNAL OF 


OBJECT-ORIENTED 


The only magazine in the world 
devoted exclusively to OOP. 

featuring 

Smalltalk, Object Pascal, Objective-C, Eiffel, 
Actor and other new OOP languages. 


In every issue you f(ei: 


peer-neviewed articles 
groundbreaking research 
algorithms 
coding tips 
"insiders" info 


actual program listings 
provtx:ative interviews 
innovative applications 
latest product news 
candid product reviews 




Now in its 4th year of publication with 
17,000 readers in 5^ countriesi 
Get programming dps and advice, hot product 
news, analysis & design strategies, ANSI C++ 
updates, and case studies. 

Upcoming Editorial Topics: 

■C++ Programming Guidelines 
•Reusability When Moving From C To C++ 
•Applicarion Frameworks With C++ 

•Exploring Tlie Power of Exceptions 
•Templates; More Than Just Container Classes 
•Effective Memory Management in C++ 

Insightful articles from Bjarne Stroustrup, Stan 
Lippman, Grady Boock» Bruce Eckel, Rob Murray, 
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1B6 1B9 190 
205 206207 
222 223 224 
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JERRY 

POURNELL 


Computer Ferment 


I *Tn at the Spring Comdex/Windows World shows 
now, but I started this at home. Out there in the rest 
of the world, the economic recovery continues to 
falter for reasons IMl gel to in a niinute, but you'd 
never know that from looking at the Comdex fer¬ 
ment. Really good software and hardware products are all 
over. It was that way at home, too, with so much good 
stuff coming in that there *s no possible way 1 can get to 
everything. This means that many things Fll mention 
this month wonT gel anything like the attention they de^ 
serve. I’m afraid there*s no help for it 

Operating Environments 

If you’re still running a 286 or older system and you’re 
happy with it, you can ignore this advice. But if you have 
a more modern system, it’s time lo upgrade. Fve gone to 
DOS 5.0 and Windows 3.1, and 1 advise you to do the 
same. 1 won’t get to much of it this month, but there’s a 
lot of exciting new Windows software at Comdex, and 
more is coming all the lime* 

A few cautions. First, Windows 3.1 is stable, but it 
isn’t really meant for multitasking. About the only pro¬ 
grams I let run in the background are communications 
programs, and for those you’re better off getting an Intel 
Saiisfaxtion board, with its on-board coprocessor. Why 
steal CPU cycles from yourself? Windows is a nifty task 
switcher for botli DOS and Windows applications, and 
that’s enough reason to change over. 

Of course, you can run tasks in the background. At 
the moment I’m not using the Satisfaxtion board, and 1 
can report that Norton Commander (which gets my MCI 
Mail), Aladdin (which is the front end for communicat¬ 
ing with GEnie), and Procomm Plus (which I use for 
BIX and aU my routine communications, including big 
XMODEM imd ZMODEM downloads) all run in Win¬ 
dows background provided that you set each up with a 
PIF (program information file) and give them a goodly 
share of background cycles. Fll have more on PFFs in 
another coliunn. 

Second, if you go to Windows, you mnsi get a fast 
video board; it’s agony without one. I currently recom¬ 
mend boards from Sota Technology, ATI Technologies, 
Video Seven, and STB Systems. I’m sure there are oth¬ 
er good ones, but those are the ones Fve used. 

Third, everyone reports some goofiness with sound 
boards. We can play Microprose’s Civilization on either 
of our Cheetah systems; they’re identical except that one 
runs at 25 MHz and the other at 33 MHz. However, on the 
33-MHz system under Windows the game is erratic and 


the Sound Blaster Pro board doesn't work. On the 25- 
MHz system the game plays reliably under Windows, 
but sometimes it s-l-o-w-s down for no apparent reason; 
when it does, so does the sound. Outside Windows, the 
game plays fast enough that there’s no measurable diU 
ference in performance between the two machines, and 
Sound Blaster Pro works fine with both. 

Windows developer tell me that Windows 3.1 requues 
new drivers for a number of pe¬ 
ripherals, and we’ll have them 
Real Soon Now. Meanwhile, 
none of the games I have will 
play under Desqview, so the 
fact that they don’t do well un¬ 
der Windows isn’t all that an¬ 
noying. Fve been collecting 
new sound boards and drivers 
at Comdex, and I expect Fll 
have more to report next month. 

In case anyone is wondering: 
we use complex games to test 
Windows/DOS compatibility 
for tlie same reason that Flight 
Simulator used to be tke lest 
for PC compatibility. 

Norton Desktop for 
Windows 2.0 

Norton Desktop for Windows 
was a necessity with Windows 
3.0. However, Windows 3.1 is 
greatly improved, with enough 
new features that Microsoft 
would have been justified in 
calling it version 4.0. For in¬ 
stance, the file manager lets you 
drag and drop files or whole 
folders and will kill directory 
trees. There are many other im¬ 
provements. You can do just fine with version 3,1, 

On the other hand, Norton Desktop for Windows has 
a lot of conveniences, such as nested filenames, good 
batch capability, and a way to pack often-used icons into 
a “toolbox” that saves desk space. It also brings in Nor¬ 
ton Disk Doctor and Disk Editor; it has a “smart erase” 
that keeps erased files recoverable, an icon editor, and a 
whole bunch of stuff. 

Fve got it on one system, and 1 run Windows 3.1 
“bare” on another. While Norton Desktop for Windows 
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Great Literature 
Personal Library Series 

The Full Text Ot 943 WorksIN Mulhme- 

dia disc Includes celebrity rK^nattor^ of 
forrtous quotes, selected pe^kx:l music 
excerpts, pictures & engravings, PC & Mae 
",..ihe time ho$ ^nalty come to curi up with 
a good computer^ - Till' Niw VtHi TliWi 
Breakthrough Price-- OnlYS99 

Multimedia CIA World Tour 

MPC nilsl With into sttoighf from the CIA -- 
Plus Maps from Hammond, Inc. ond flags 
National Andfiem segments New Vstsoni $49 

Monarch Notes on CD-ROM 

Over 20G Study Guides on One CD-ROM 
Disc 'Ttie Entire Collection cmoriKourcjrprthr) 
The definitive multlnnedia source for 
understanding ttie world's greatest literature. 
Urn's Choice CD-ROM of the Year - fVte Magcmna 
Moncto Cool A word - Shopoe* 

PC&Moc Only $99 


I Countries of The World 
I Encyclopedia 

= Full text of over TOO Study Books, Maps, 
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I The perfect research toot for students ond 
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is convenient, I don't miss it much when I 
don't have it. That could change as I get 
used to it. Fortunately, Symantec has sped 
it up considerably: it used to be you could 
go lake a shower while it loaded. 

Norton Desktop for Windows incorpo¬ 
rates several features from Norton Com¬ 
mander. Although thaf s convenient, Com¬ 
mander—including the MCI Mail inter- 
face—runs just fine as a DOS program 
under Windows, and 1 use it. 

The one thing I do not recommend is 
using Norton Desktop Backup with lloppy 
disks, Norton Desktop fur Windows will 
do a backup to tape, and that's good, but 1 
have several reports of unreliability in 
backups to floppy disks, including an in¬ 
ability to mad disks it has created. Clearly, 
you need a good backup system, but if it 
docs not am fast and conveniently, you 
won't use it; and no backup to Ooppy disks 
is either fast or convenient. 

My recommendation is that you get a 
WORM or optical drive if you can alTord 
it; otherwise, get a Colorado Memory Sys¬ 
tems tape drive. Whatever you get, use it 
regularly, Norton Desktop for Windows 
can help with that: it has an automated 
batch-file capability, meaning that you can 
write a backup batch file and have it exe¬ 
cute in the dead of night. Of course, the 
ultimate backup system is DAT (digital 
audiotape), which costs about a penny a 
megabyte for storage media, and tlte Palin¬ 
drome backup management .system, 

ITn still experimenting with Norton 
Desktop for Windows: maybe PH learn 1 
can't live wiihoiu it. Symantec has also 
announced a Norton Desktop for DOS, 
but 1 don’t have it yet. 

The Modem World 

I like US Robotics modems. They're sim¬ 
ple and reliable. The school I gave my firsi 
one to still uses it daily, tmd ihaf s six years 
now. When I get a new USRobotics mo¬ 
dem, 1 have absolutely no problem setting 
it up. 1 set the external switches on the 
back, plug it in, and that's that. 1 never 
look at the manual, because all you need, 
including the switch settings, is stenciled 
on the bottom of the modem itself. I have 
no hesitation abtmi recommending US¬ 
Robotics products. 

We recently got two of Supra’s new 
high-end modems: the Supra Fax Modem 
and the Supra Fax Modem V,32bis, 
They're little things, about one-fourth the 
size of the USRobotics modems, 

Roberta used the Fax Modem to eon- 
nect to a Mac. The modem came bundled 
with Microphone 11, The modem was fine, 
but the Microphone IT instmetions weren't 
clear, Roberta had no trouble with the mo¬ 
dem itself, but we had to get help with Mi¬ 


crophone II. Fortunately, Supra's technical- 
support people are very good, and the Fax 
Modem and Microphone Tl are now work¬ 
ing fine on her Mac. 

As for the Fax Modem V.32bis, 1 
opened the box, unplugged the USRobotics 
modem, and plugged in the Supra modem 
in its place. That’s it. So far it has worked 
to connect to BIX using Procomm Plus, 
GEnie using Aladdin, and MCI Mail using 
Norton Commander. More next month. 
Recommended. 

Autohook: ADA 2,0 
This is a good program, but I wish I didn't 
have to review it. Autobook: ADA is an 
electronic indexed edition of the full text of 
the Americans with Disabilities Act, It also 
ha,s an editor, which lets you bring in por¬ 
tions of the text and write comments. The 
commented text is then saved in a different 
nie: the original isn’t changed. 

Incidentally, this practice was known 
in medieval limes as "writing a gloss" on 
the text. In those days paper was very 
scarce, and critics would write comments 
between the lines and in the margins of a 
parchment text. Eventually, there might 
be so many comments that the original had 
es.scntially v^inished—it had been "glossed 
over" in the vernacular of the time. I’his is 
also the origin of the word glossary. 

The Auiobtx>k indexing system is ex¬ 
cellent: it will find noi only the words you 
ask it for. but many that are properly re¬ 
lated. It will 11 nd explosive and explosion 
if you're looking (Ln exphrle-, but it won't 
show exploit, as a search on explo*' would. 
It's a great deal more useful than a paper 
index. 

Finally, Aulobixik understands the para¬ 
graph- and section-numbering conventions 
used by the Act, and thus it can find cross- 
references more quickly than all but ex¬ 
pert human users could. 

All lokk then, if you’re involved with 
compliance with the Americans with Dis¬ 
abilities Act, you probably need this pro¬ 
gram; and if you're in business, youTe 
likely to be affected by the Act, 

And that's a shame. There may be an 
iugumenl lor federally mandated programs 
acting on private businesses, although 
when 1 was a lad it was thought obvious 
this sort of thing w'as the province of the 
states; but 1 don't know of any economist 
who believes that imposing very expen¬ 
sive new regulations during a recession is 
wise. Our major industries are downsiz¬ 
ing, and many ar e moving their operations 
offshore, precisely because of the rising 
regulatory costs in the U.S. 

Worse, most new jobs come from small 
businesses, and they are the ones most 
harmed by complex regulations and least 
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Power Packed & Built To Last. 



STANDARD 200XT _ ^ 

Economical This UL approved, fully tested 
unit is one of the best generic 200s available. 
Costs no more than our Standard 150 it replaces. 

SILENCER 200 $129 

Ultra-Quiet Stop that irritating noise with 
the Silencer 200. Its large, low speed, German 
fan keeps your s}^tem f to 15” cooler and 84% 
quieter. V’imially inaudible! Great in the 
executive suite or home office. 

TURBO-COOL 200 $1S9 

High Performance Put AT power and 200% 
more coobng under the hood of your PC/XT 
with our UL approved Turbo-Cool 200. Its 
patented twin fan, sloped-cover design keeps 
your spttm 30° to 4S° cooler, preventing data 
errors and other heat-related problems. Perfect 
for hot rod PCs and Mini AE! 

TURBO-COOL 300S $169 

Slim and Powerful Give your Slimline or 
Mini-Tbw^er computer up to 100% more power 
and cooling with our low profile, direct 
replacement Turbo-Cool 300S. With a peak 
capacity of over 3 50 watts, it will easily start 
even the largest hard drives and peripherals! 



STANDARD 220_ m 

Economical This UL approved, fully tested 
unit is one of the best generic 220s available. 
Ideal for basic systems, 

SILENCER 220 $09 

Ultra-Quiet Unrattle your nerves with the 
Silencer 220. Its custom, tbemMatic^lly- 
mmtkd fen maintains the correct mttm 
temperature w hile reducing noise by up to 95%. 
Great in the executive suite or home office. 

TUTIBO-COOL300 $189 

High Pcrfonnance Upgrade your AT/386 
with our pow^erful Turbo-Cool 300, This 
popular OEM unit features built-in line 
conditioning, UL/CSA/TU\'^ approval, 2-year 
w^arranty, and a high-capacity, thmHostatically- 
coTitToiied fen that automatically keeps your 
system up to 35° cooler. Great value! 

TURBO-COOL 450_$349 

Maximum Performance The choice of PC 
professionals, our Turbo-Cool 450 features 
built-in line conditioning, autoselect input, 
independent regulation, external DC voltage 
adjustment, triple-stage output filter, 50cfm 
cooling fan, UL/CS.A/TUV approval, 100,000 
Hr. MTBF and 2-year w^arrantii Ideal for 
high-end workstations and netw^ork file senders. 



COMPAQ 


CP160 _ ^ 

Original Portable Upgrade Double your 
power with our direct replacement CP 160. 
Allows 286,386, and hard disk upgrades. 

CD270 $249 

Deskpro Upgrade The power user^s powder 
supply! Our direct replacement CD270 gives 
pur 8086/286/386 Deskpro up to 70% more 
power and the reliabilit)Tt desen^es. Prevents 
nuisance rebooting. Adv’anced design includes 
autoselea 110V/220V 2-year warrant): 


INTERNAL UPSf 



“An exceUent product" 

^ PC Magazine. 27, 

Our \JL approved InnerSource is the first 
.AT/386 power supply with a Imilt-in UPS. 

Its anto-recharge battery provides up to IS 
minutes of reliable backup power for both 
your PC and monitor. This integrated 
protection costs less than a bulky 550\7A 
external LTS, and it saves space, too. A 
Novell NetWare interface is available. S3 69 


SolEnDCT, IsHio-CkiI, ud InsaSuiim in tradcnurla <iFK ?aiKS S: (nc. (jtiiipjj 

«jid Dviktnv iTf ngjjtcrd tmbnitfa pf Cmi^ 


Most orders shipped same day. We accept Wsa, MC, COD or PO on approved tredit 


PC pcwcR St eaauMC, me. 

599S Avenida Encinas, Carlsbad, CA 92008 • {619) 931-5700 • (800) 722-6SSS • FAX (619) 931-6988 
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able 10 deal with them. Siart-up compa¬ 
nies—particularly in our industry—are 
usually managed by people with a new^ 
idea, not by those with experience in reg¬ 
ulatory compliance. Computer programs 
like Auiobook can help them cope, but 
they don't really solve the problem. 

I am more and more convinced that the 
increased productivity computers make 
possible is being eaten by increased gov- 
cmmenl regulation, so more work is done, 
but no more wealth is created. So it goes. 


QuickPay 2,0 

I’ve written about Quicken before. It's a 
very good beginner's bookkeeping system 
that's simple to learn and good enough for 
quite complex accounts. 

Iniuil now has QuickPay, which is a 
Quicken add-on (you need Quicken 3.0 or 
higher to use it) that takes much of the 
sting out of doing payrolls. That's all to 
the good, because 1 suspect one reason 
more people aren't hiring is tliey no longer 
know how. 1 know iTs true for me: I u.sed 


to have a few part-time people working 
for me, but when the man who did the pay¬ 
roll stuff quit at a time when I didn't have 
any other employees, I never replaced him 
or hired anyone else. If 1 need assistance 
now, 1 just contract it out; it's simpler. If 1 
ever do take on new employees^ I'll cer¬ 
tainly use QuickPay. Recommended. 

Word Processors 

1 have installed three new word proces- 
.sors for Windows: Lotus Write 2.0 (which 
u.sed to be known a,s Ami 1.2), WordStar 
for Windows, and Microsoft Word for 
Windows 2.0. 

Let me summarize quickly. Fm writing 
this using Q&A Write, a DOS program 
running under Windows. If I needed pre¬ 
cise formatting or graphs or drawings past¬ 
ed in, Fd have to use something else. But 
even then I'd be tempted to write the first 
draft with Q&A Write or another charac¬ 
ter-based editor and bring it to a Windows 
word processor for the fancy siufr. 

The problem with all the Windows word 
processors I've tried is they do too much. 
There's a lot of busy stuff on-screen; some 
I can get rid of and some 1 can't. I sup- 
p<).se I could learn to live with that. They 
display black letters on a white back¬ 
ground, while Fm used to white on blue, 
but 1 work with black on white on laptops 
and gel used to it. For that matter, [ can 
use the Windows control panel to adjust 
the colons. 

What I can't get used to is the way the 
letters jump around on the screen. That 
won't bother anyone bul a touch-typist, 
but for someone who looks at the screen 
while typing, it can be very annoying that 
Ihe letters change shape or rearrange ihern- 
selves as you type. 

There are other problems. A lot of my 
friends recommend Lotus Write, but I 
found that it has a lot of trouble converting 
documents. If they're anything but plain- 
vanilla text, youTI probably have to run 
them through Word for Word before im¬ 
porting them. I never did gel a Micro.soft 
Word for Window.s bullet-style report to go 
into Lotus Write. I expect if Fd been des¬ 
perate I would have found a way, but Lo¬ 
tus Write i.s also the worst of the ''word 
jumpers’'; \ donT see how anyone can 
watch ihe screen while typing with it. Of 
course, a lot of writers never do waich the 
screen as they type, and by the lime they 
look up, the words have done their dance. 

Of the three Windows programs 1 tried 
this week, Microsoft Word is the least an¬ 
noying, and it seems to have all the fea¬ 
tures anyone would ever need. 1 used it to 
create a neatly formatted bullet-paiagraph 
report for the National Space Council— 
sometimes you really need WYSIWYG—^ 



HOW TO EXTEND 
YOUR CAD POWER 


With Generic CADD, you can put the power and productivity of CAD on every desk. From 
engineering to manufacturing to tooling and more, Generic CADD allows you to view, 
edit, export and print your valuable AutoCAD* designs, or sketch design concepts, Generic 
CADD software runs on standard PCs, Macs, and li^tops, utilizing existing liardware. 

At J495, it’s the economical way to extend your CAD power. To learn why over 300,000 
people are using Generic CADD, call 1-800-228-3601. 

Ask for Info Pak #A30. 

y. AUTODESK 
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AM EISA 


The Only Game In Tbwn 


For EISA, there is only one 
player to consider—AMI. 

Whether it’s motherboards, 

BIOS, utilities, or SCSI 
host adapters, AMI is 
the single source 
for advanced EISA 
technology. 

ADVANCED EISA & MODU¬ 
LAR CPU MOTHERBOARDS 

With AMI leading the way in EISA 
motherboard designs, you will benefit 
from bulletproof performance and proven 
reliability. 

■ EZ-FIex—A new modular CPU design 
offering easy upgrades to future 
technology. 

■ Enterprise 11—A proven EISA per¬ 
former, popular for critical applications. 


THE LEADING 
EISA BIOS 

AMI is the world¬ 
wide standard for 

BIOS. AMI’S EISA BIOS provides the 
reliabihty, compatibility, and features 
you desire. Plus, it’s compatible ^ 

with ami’s bios Configura- * 

tion Utility, providing 
on-sile customization 
for the Integrator 
or OEM. 


AIMI 


EISA UmiTIES MAKE THE JOB 
SIMPLE 

AMI designed and 
developed the EISA 
Configuration Utility 
to make configuring 
EISA products a snap. 
Run the ECU and select 
the auto configuration option, 
or modify the I/O ports, inter¬ 
rupts, or DMA settings as you desire. 

EISA ADD-ON CARDS 

The Fhst Disk EISA SCSI Host Adapter, 
with a 
combination 
of 16 MB 
cache, and 
intelligent 

386SX I/O management, is the fastest SCSI 
host adapter on the market today. Look to 
AMI for other EISA ciuds in the near future. 

THE AMI DIFFERENCE 

ami's expertise covers the entire EISA 
environment. With research, engineering 
^ and support hmctions under one roof, 

AMI is unmatched in knowledge 
and support. Call AMI, and 
you will understand why 
ami's "monopoly” on 
EISA makes it the 
only game in town. 
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and Microsoft Word did that splendidly. 
The spelling checker is fast and easy to 
use. 1 also got used to some of the editing 
features, and when Fm editing, I like using 
the mouse. However. 1 wish I had a way to 
turn off all the proportional-font stuff and 
just type 6()-column lines when I’m doing 
creative work. I can come close to that 
with Microsoft Word for Windows and 
the Arial typeface, and maybe Fll get used 
to it. Well see. 

End Note PJus 

One reason to adopt a ''standard” word 
processor such as Microsoft Word or 
WordPerfect is the specialized programs 
written for them. End Note Plus from Niles 
& Associates is a bibliography tool. The 
new version works with the Windows ver¬ 
sions of Word and WordPerfect; there's 
also a DOS version. End Note Plus will 
let you build an enormous database of an¬ 
notated citations. You can search and sort 
and abbreviate or expand abbreviations. 
You put them in your paper as you write it 
and then let End Note Plus do its thing. It 
goes through your document, makes all 
your citations in a consistent style, and 
puts the bibliography at the end. !t knows 


most standard citation styles, including 
those used by Science^ Nature, and the 
Modem Language Association. 

It works, the interface is quite good—the 
program migrated from the Mac—and it's 
simple to learn. This is the kind of thing 
that if you need it, you need it badly; it 
can save hours in scholarly or scientific 
paper preparation. Recommended. 

Incidentally, the same company also 
publishes Grant Manager, a software ac¬ 
counting system; if you do science man¬ 
agement. you ought to get their catalog. 

CompareRite 

CompareRile is another useful tool. It sup¬ 
ports WordPerfect (which seems to have 
become nearly standard for lawyers), Xy- 
Write. WordStar. ASCII, and Ami/Lotus 
Write. The version I have isn't aware of 
Windows or the Windows versions of 
those programs, but Fm sure Jurisoft will 
have a Windows version shortly. 

As its name implies, CompareRite corn- 
panes versions of documents. It works. I've 
used one or another version for years. It's 
especially useful when Niven and I work 
on a novel and forget which is the latest 
version, or, worse, when we inadvenently 


work on the same chapter simultaneously. 
Recommended. 

Lexica 

I mostly just want to make you aware of 
Lexica. It's a multilanguage dictionary/the¬ 
saurus, offering choices in French, Ger¬ 
man, Spanish, English, and Dutch. It fol¬ 
lows WordStar's International Correct 
Grammar program, which Fll have to \ry 
sometime. It works with several standard 
word processors, including, of course, 
WordStar. 

I'm not competent to judge the useful¬ 
ness of Lexica because I don't do transla¬ 
tions. if I did, Fm sure Fd want this for 
its thesaurus capabilities; iFs easy enough 
to use, and it sure looks a lot more useful 
than a straight translation dictionary. 

Power Monitoring 

We’ve had some heavy rains in Los An¬ 
geles recently, and while there's been noth¬ 
ing as bad as the Great Power Spike of 
1989, we had trees across the power lines, 
dimoots, lights flickering, and the like. 
Since the time of the Great Power Spike, 
my systems have all been protected by 
either the Clary OnGuard PC-2400 UPS 



Rub lamp ar\d say: 
warif colof* CKty a||a»^dable 

wanf vivid cqIc*** an affoi^dable 

want vivid colo»* an affordable printer. 

doesnV work call 1-800-835-6100/ Pept. 22j: 




The Phaser™ II PXe color printer produces I67 million of the world 's brightest, most vivid colors, It prints at 300 dpi onto transparencies or paper using 
PostScript Language-Level 2. It works with PC or Mac applicatbns, its fast^ its networkable and at $4995, unexpectedly affordable. Rub for awhile, then call. 

Tektronix 

/ 
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(uninlerruptible power supply), which has 
served us so well, or Zero Surge units. 
Lately, we*ve been using another surge 
suppressor, the Lasermatch, from lEPS 
Electronics, Tm pleased to report that we 
have had no problems, except that the sys¬ 
tems that had only surge suppression reset 
themselves when there was a power fail¬ 
ure. Tlie systems on the Clary UPS never 
noticed. 

Unlike the surge suppressors you can 
buy in hardware .stores, those from lEPS 
and Zero Surge not use MOV (metal- 
oxide varistor) passive components. In¬ 
stead, they use fairly massive coils and ca¬ 
pacitors in an active circuit; the result is 
that they survive a power surge unharmed 
and ready to work again. Thai's not nec¬ 
essarily true of MOV systems, which cars 
suffer progressive damage until they are 
useless—without your knowing it—^leav¬ 
ing you with no protection when a bad 
surge happens. 

Because of this, I have come to the con¬ 
clusion that although the Zero Surge and 
lEPS units cost a great deal more than 
MOV systems, they are very much worth 
it, and I recommend that you replace your 
MOV suppressors with Zero Surge or 


D 

M w epiace your 
MOV suppressors 
with Zero Surge or 
lEPS products. 



lEPS products. Use the old MOV boxes 
as power strips, but don’t rely on them for 
surge suppression. 

One thing that has opened my eyes in 
power quality is tire Eastern Time Designs 
Probe 1 CM) power-line monitor. This is a 
small box that you plug into your power 
system. Il watches for low power, mo¬ 
mentary dropout, outages, power spikes, 
high-frequency noise on the line, and so 
forth. Ifsuch things happen, the unit lights 
the appropriate LED. During the rains, 1 
found that we often had power surges of 50 
volts above normal, as well as occasional 


neutral-line impulses and fairly frequent 
line “sag” evenls. Because of our active 
surge suppressors and the Clary UPS, none 
of this was a problem. But il could have 
been if we’d been using MOV suppres¬ 
sors only. 

The Probe 100 is inexpensive enough 
that any computer consuliaui or MJS man¬ 
ager ought to have one. Find out just how 
reliable—or unreliable—your power is. 

Eastern Time Designs also makes fanci¬ 
er power-monitoring equipment; if you're 
responsible for lots of laboratoj-y electionic 
systems or a large computer network in 
an area with flaky electric power, it would 
pay to get one of their recording units. 
That way, if a power event crashes your 
system, you’ll know precisely what hap¬ 
pened. 

Incidentally, we did have one problem 
during the rains, Ld recently taken our 
Mannesmann Tally laser printer off my 
system and put il on Roberta’s. Alas, it 
wasn’t plugged into any kind of power 
conditioner ai all. In tlie middle of the Big 
Rain, a tree branch periodically shorted 
out the power lines, causing big arcs that 
generated alternating power dips and 
spikes. When il was all over, the printer 
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had lost its memory. 

We can reprogram it, but it quickly for¬ 
gets its emulation instructions, Tve used 
that printer a long time, and 1 like it. Since 
the self-test shows that it prints all right, 
the problem is clearly in the interface elec¬ 
tronics. 

I don't expect fixing it will be terribly 
expensive, but it will certainly cost more 
than buying a Zero Surge or [EPS surge 
suppressor. The moral here ought to be 
obvious. 


CD-ROMs 

The bribe of the month is a World War II 
olive drab helmet liner. It fits, too, although 
when I wear it, Roberta can't stop laugh¬ 
ing. Em not sure what Ell do with it. It 
came as pait of a promotional package for 
the Quanta Press CD-ROM of World War 
11. The CD-ROM has a whole bunch of 
photographs, all public domain, from the 
1938 to 1945 era. There aie pictures of the 
major leaders, military equipment, battle 
scenes, and suchlike, and a fair amount of 


well-indexed text. If you have to do a term 
paper on World War If this is just the thing 
to have. Talk your school library into get¬ 
ting one. 

TimeTable of History from The Soft¬ 
ware Toolworks combines standard time¬ 
tables, stories, pictures, and sounds of his¬ 
tory from the time before humanity to the 
present. Get this for fun, or for education, 
or just for the heck of it. 

Stock Master 

This moderately expensive program comes 
billed as a way to pick slocks for invest¬ 
ments, The blurb says this software has 
“the ability to predict where stocks are 
headed.,,,You can search through thou¬ 
sands of slocks in a short time using the 
many indicators available, in any combi¬ 
nation you desire. Turn them all on and 
see what golden stocks fall ouC 

The program also features ‘the incor¬ 
poration of indicators used by profession¬ 
al traders that until now have been un¬ 
available to the public. TTiese include Elliot 
wave counts, Gann lines, Fibonacci cal¬ 
culations, 0.scillator, Stocastics [sic], 
Japanese Candlesticks, and Cycles. DonT 
know how to use Candlesticks? No prob¬ 
lem. The software will label the candle- 
slicks with a bullish or bearish arrow." 

OK, That's what the publisher says: Get 
this software and make a bundle. 

Maybe, Me, I keep thinking that it can't 
be that easy to make money in the stock 
market, I keep remembering that most 
money managers, even with much bigger 
computers than Eve got, historically have 
not done much better than I’d have done 
buying Dow-Jones futures. Some haven't 
done as well. 

When 1 was a lad, there were many 
''technical analyst" theories on how to 
make money in the market. I read what it 
meant when rails and utilities went in dif¬ 
ferent directions, and why you should 
watch “can" (the New York Slock Ex¬ 
change listing for American Can, now 
Primefica Coip.). 1 also noticed that theo¬ 
rists made more from books about their 
systems than they did in the maiket. 

If you've ever wondered what kind of 
tea leaves modem technical analysts use, 
this may be a good way to find out—but I 
wouldn’t spend the profits just yet. 

Finance iO 

This package from Financial Software 
doesn't try to make you rich. It just tells 
you how to calculate a bunch of stuff rele¬ 
vant to finances. 

Finance 10 has programs to find things 
like bond yield to tnaiurity, depreciation, 
present value/future value, internal rate of 
return, and loan amortization schedules. 

coniinued 
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VT emulation under Windows 

KEA has VT emulation and connectivity products for yonr PC: KEAterm 
VT ernulalion for MS Windows; ZSTEM VT emulation for MS DOSand 
SCO UNIX; Ihfi FhswerStatim VT layout k^boaid for your PC; and KEAlink 
network products for connecliug to your VAX or UNIX host 

Tfel: (604)431-0727 F^x:(604)431T]Slfi 

Orders; F800-663-8702 


WK-KMUKl, 

ftlNDWrS. 

CUMHOUi 


KEA Systems Lid, Nortli Fraser Way. UnJl HU. BC. Canark V3J 5GL 
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9600 bps Version 


supra catporamn 


•14,400 WP* ^ 






Diaiv 




Never before has so much power & tech¬ 
nology been packed mio a SuproFAXModem! 
The SupraFAXModem V,32b!5 combines a 
potent mix of fax and data features — for 
explosive results! Maximum (nx potential is 
achieved with Group 3 fax machine 
compatibility at up to 14,400 bps 
and Class 1 & 2 ^ ^ 

compatibility' ^ li ^ I n 

With raw data P||w] iwt 

speeds from 300 ^ 

to 14,400 bps, M 

and up io 57,600 bps r 


with V42bis compression, it blasts data over 
telephone lines. Plus its revolutionary display 
gives you 25 different status reports! For just a 
little more, you can add caller ID and voice 
capabilities later this year. 
All this tor the dynatnife 
^ price of $399,951 In add- 

r f lilfi ' ll I r li ^ * (wittioul software) 

Supra FAXModem s 

T are available in 

’ , Windows™, DOS™, and 

Macintosh'''^ packages. 


* Uow-co8t, u^r-|i%8taliable Voice & Caller ID ufjgrades available QS *^12 * All trademarke belong to their respective companies, 
7101 Supra Drive SW. Albany, OR 97321 USA - Fax: 503-967-2401 - 503-967-2410 
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it will generate a personal financial siale- 
menu Not the earth, but it does the job. 

Corporate Voice 

Originally called Readability for the PC, 
this remains one of the most useful style- 
analysis programs around. However, Fm 
not sure it ought to be used for the pur¬ 
poses it’s advertised for, and it's easier to 
say what it’s not than what it is. 

It’s not a spelling checker or a gram¬ 
mar checker. Since just about every de¬ 


cent word processor has a spelling check¬ 
er, thaFs no problem. But if you need a 
grammatical analysis, this isn’t a substi¬ 
tute forGrammatik. (Incidentally, there’s 
a new version of Grammatik that’s a real 
improvement over the previous version, 
ril have a repon on it soon.) 

What Corporate Voice docs is compare 
your text styie to selected texts of different 
styles. It looks at word length, sentence 
length, ratio of common to uncommon 
words—‘it calls these items ^‘mortar and 


bricks”—and other semantic variables. Tt 
also shows you patterns: Do you have long 
words in long sentences? Is your style 
monotonous, with short, choppy sentences? 
How does your text pattern compare 
with well-known essays, or scientific ani- 
cles, or fiction? What is its readability in¬ 
dex? Fog factor? 

Other programs will compute some of 
these indexes, but Corporate Voice is eas¬ 
ily the most useful of Ihe lot, and its capa¬ 
bility to compare your work to other texts 
is unique. The graphical presentations tell 
you more about your writing style than 
you’d have thought possible. 

The program is advertised as a useful 
way to generate a company style or cor¬ 
porate voice. You can make your memos 
look like the boss’s. This may or may not 
be a good idea. If your boss is a bad writ¬ 
er, it’s a terrible idea. 

Unfortunately, Corporaie Voice hasn’t 
been revised for a while, and it works only 
with older versions of the better-known 
word processors or with ASCII files. You 
may need Word ibr Word to translate back 
and forth. However, used properly, Cor¬ 
porate Voice can help your writing. 

Street A this USA for Window.s 
This CD-ROM from DcLorme Mapping 
features maps showing just about every 
street in the country. I used to keep city 
maps of everywhere Fve been, because I 
never know when a novel will need a .scene 
set in another city; but this is up to dale, 
takes up less room, and is easier to use. 
It’s also surprisingly complete, with maps 
of towns Fve never been to. 

If you need it, you’ll like it a lot. Rec¬ 
ommended. 

Last.Hal 

A few months ago, 1 mentioned replacing 
computer batteries. Shortly after that, I 
heard from Accumation, reminding me 
that I should have used their Last.Bat, 
which never needs replacing. Last.Bat con¬ 
sists of a rechargeable battery and a con¬ 
nector to plug it into the computer’s pow¬ 
er supply. It's simple to install, and it 
works, 

I installed a Last. Bat on a Zenith Z-248 
some years ago. It worked fine, the only 
problem being that I forgot to remove it 
before passing that machine along, I sup¬ 
pose it’s working still. Fve pul the new 
Last.Bat in my 486/33, since I expect to 
have that for years. Obviously, you can 
live without La.st.Bat, but it makes one 
less thing to worry about. Recommended. 

Comdex Spring/Windows World 

It was quite crowded ai Comdex/Windows 
World, with plenty of enthusiasm and 


ARE YOU SPENDING 
TOO MUCH TIME 
DRAWING FLOWCHARTS? 

YOU NEED FLOW CHARTING™3. 



Every day, professionals worldwide save time 
and money using Flow Charting 3. It's fast, 
efficient, easy to use, and always produces 
presentation-perfect charts and diagrams. 

With Flow Charting 3's built-in flexibility, 
you can create customized charts using a 
variety of shapes, lines, and text— 
placed where you want them. 

Plus, Flow Charting 3 is now available in a 
LAN version. Making it easy to share files and set 
up work groups for specific projects. 

And it's backed with free technical support and a 
90-day no-risk guarantee. So if you're spending too 
much time drawing charts, call for a free demo and 
see for yourself what makes Flow Charting 3 the 
best-selling flowcharting software. 

See your dealer tod ay 1 Or for a 
free interactive demo disk,call 
1-800-525-0082, ext. 112 

Intemalional: 408-778-6557, exi. 112 



RWlllM&HnillN 

Software Corporation 


Nciv«ll b m isttred trademark of Novell, lax:. 


Excdicf7f:e iii cht/mny of ideas! 


Patton & Patton Software Corp, 485 Cochrane Circle, Morgan Hill. CA 95037 
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8MM EXATAPE"^ 
WHY FOOL AROUND 
WITH ANYTHING ELSE? 



Unlike standard, off-the-shelf 8mm video or computer media, EXATAPE"^ is 
designed for the 8mm data storage market. 

EXATAPE’s rigid manufacturing specifications ensure maximum reliability and 
capacity to support the high recording density of your 8mm cartridge tape subsystem. In 
addition, an advanced media formulation results in extended archival/shelf life, increased 
reliability, greater durability and tape stability, and extended drive head life. 

Whereas 8mm video media may be suitable for everyday video recording, 
irregularities and unpredictable quality can compromise data integrity antf jeopardize 
drive performance. 

So for superior performance in all of your 8mm data storage applications, 
choose EXATAPE from EXABYTE Corporation, the original manufacturer of 
all 8mm cartridge tape subsystems. 

For more information call your Smm tape drive supplier or EXABYTE. 
And remember, EXATAPE is the only media recommended for use in 
8mm cartridge tape subsystems. Why fool around with anything else? 


EXABYTE Smmdaia 
cartridges, cleaning 
cartridges, and cartridge 
holders provide a total 
backup solulion. 


Circl« 47 on Inquiry Card 
(RESELLERS; 48), 


Headquarters 1-SOO-EXABYTE 
Eastern U.S. (407) 352-5622, Ext 82 
Central U.S. and Canada {708) 953-8665 
Western U.S. (408) 370-6107 
Europe (Amstcrdani) 31-3403-51347 

EXABYTE Corporation 1685 38th Street Boulder, CO 80301 
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excitement, ll wasn't that there was so 
much that was really new as that things 
long expected finally became real. IBM 
showed off OS/2 2.0. Quarterdeck was 
showing Desqview/X again, but this time 
they’re shipping it. Windows 3.1 is real 
and out there, and so are a lot of Windows 
applications we Ve long awaited. 

This was the third Comdex at which 
BYTE has given the Best of Show awards. 
It’s hard work. Along with the other BYTE 
editors, Roberta and I have to run all over 
the show floor looking for the best new 
products; then the BYTE editors get to¬ 
gether (in what is for me the best editorial 
meeting of the year) to argue about which 
products will have tire biggest impact on 
users and the industry. 

This year, the system and best-of-show 
awards went to Zenith’s new Z-Note lap¬ 
top series. Interestingly, Zenith won last 
year with their Mas ter sport 386SL lap¬ 


top—and I’m writing this on one, having 
decided that of the crop of laptops 1 have at 
Chaos Manor, this is the one 1 prefer to 
carry. T turned on the Masiersport well be¬ 
fore takeoff when I got in my seat at the 
Los Angeles airport, and 1 didn’t turn it 
off until we landed in Chicago. The bat¬ 
teries held up just fine despite my having 
the screen brightness turned well up. The 
Z-Noie series promises to be as good as 
the Masters port Fm carrying, and it adds 
built-in network connections. It can even 
be upgraded to active-matrix color. 

Fve always been fond of Zenith lap¬ 
tops. For years, 1 carried the Supersport 
SX despite its weight because of its key¬ 
board and bright screen, 1 can report that 
the Superspon is still working. It was 
stolen last fall and recovered by the San 
Diego police in a raid. All the idendricatioti 
had been removed from it, but when the 
police turned it on. up popped my name. 


Fve just sent it on another torture test, and 
1 expect it to do fine. Zenith makes rugged 
equipment. 

I haven’t had a chance to work with the 
other BYTE Best of Show products. 

Alas, this year we didn’t have a cate¬ 
gory for new technology, which is a pity, 
because I think the most exciting product 
at Spring Comdex was Cyrix’s line of 486 
chips. There’s the 4S6SLC-25, which di¬ 
rectly replaces the 386SX-25 to more than 
double the system’s speed. Cyrix had one 
demonstration in which they had unsol¬ 
dered the 386SX chip and replaced it with 
their own; it was the fastest ‘'386SX” Fve 
ever seen. They have a liny 486 chip set for 
laptops and a chip that is pin compatible 
with the 386 but converts it to a 486. In a 
year or so, there won’t be any reason not to 
have a fast computer sy.stem. 

There was a lot more at Comdex. I saw 
the Video Machine, a board that does 
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Autobook; 

AIJAI.ft....,„..........S89.95 

imenriedia Design Systems, 

[nc. 

950 New Loudon Rd., 

Suite 200 

P.O. Box 10 

Latham, NY 12U0 

(518) 783-1661 

fax: (518) 783-1666 

Circle 1146 on Inquiry Card, 

CD-ROM of 

World War IL......,.$129 

Quanta Press, Inc. 

1313 Filth St. SE, Suite 208C 

Minneapolis, MN 55414 

(612)379-3956 

fax: (612)623-4570 

Circle 1147 on Inquiry Card* 

CompareRite....,.$140 

Jurisofl 

955 Massachusetts Ave. 
Cambridge, MA 02139 
(800) 543-6862 
(617) 864-6151 
fax: (617) 661-0630 
Circle 1148 on Inquiry Card* 


Corporate Voice .,..$249.95 

Scandinavian PC Systems 

P.O. Box 3156 

Baton Rouge, LA 70821 

(800)487-7727 

(504) 338-9602 

t^x: (504) 338-9670 

Circle 1149 on Inquiry Card. 

Courier HST Dual 

Standard..$1295 

US Robotics, Inc. 

8100 North McCormick 
Blvd. 

Skokie, IL 60076 
(800) 342-5877 
(708) 982-5010 
tax: (708) 982-5235 

Circle 1150 on Inquiry Card* 

End Note Plus .$249 

Niles & Ajisociates, Inc. 

2000 Hearsi St., Suite 200 
Berkeley, CA 94709 
(510)649-8176 
fax: (510) 649^8179 
Circle 1151 on Inquiry Cord* 


Finance It)...$69.95 

Financial Software Co. 

P.O. Box 481290 
Los Angeles, CA 90048 
(800) 332-2983 

(213) 658-7731 
fax: (213)658-7868 

Circle 1152 on Inquiry Card* 

486SLC-25 

(OEM pricing only: $ 119 
each in quantities of 10(X)) 
Cyrix Corp. 

2703 North Central Expy. 
Richardson, TX 75080 

(214) 234-8387 
fax: (214) 699-9857 

Circle 1155 on Inquiry Card. 

Graphic 

Workshop 6.1 ..,.....*....,.$40 
Alchemy Mindworks, Inc. 
P.O. Box 500 
Beeton, Ontario, 

Canada LOG I AO 

Circle 1154 on Inquiry Caid, 

Laser match...,......$99 

lEPS Electronics 

11391 Meadowglen Dr, 

Houston, TX 77082 

(713) 558-0010 

fax:(713)558-9738 

Circle 1155 on Inquiry Card* 


Last .Bat..*........$49.95 

Accumation, Inc. 

8817 South west 129th Ter. 

Miami, FL 33176 

(305)238-1034 

fax: (305) 252-3674 

Circle 1156 on Inquiry Cord* 


Lexica.... ... $295 

Word.Slar 

for Windows . ..,.....$495 


WordStar InternationaU Inc. 

201 Alameda del Prado 

P.O. Box 6113 

Novato, CA 94949 

(800) 227-5609 

(415) 382-8000 

Circle 1157 on Inquiry Card* 

Lotus Write for 

Windows 2.0 .$199 

Lotus Development Corp. 
Word Processing Division 
1000 Abernathy Rd. 

Building 400, Suite 1700 

Atlanta. GA 30328 

(800) 831-9679 

(404) 391-0011 

fax: (404) 698-7653 
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BEFORE PROTECTING 
YOUR SOFTWARE... 



...against piracy and unautliorized use, 
make sure d^ai your protection system has 
all die following qualities: 

A GOOP HARDWARE KEY 

Hardw^arc-hascd software prrjtection 
systems are now the standard worldwide. 
How^veti not all keys are the same. A gcKxl 
key should have all die 
following features: 

1 / Compatibility and transpa¬ 
rency. The key should work 
widiout any problem on your j 
customers’ computers. The 
user should be able to forget 
the key after connecting it. 

Mm •/ Unbreakable electronics. A 
customized ASIC (Application 
Specific Integrated Circuit) 

K component should l>e 

K integrated in the key. This 

K ^B prevents reveme engineering 
m makes cracking virtually 

W ^B impossible. 

f •/ A unique and inaccessible 

software developer's code burnt into the 
ASIC. (This ccxle should not be held in the 
key’s memory, where it can be read and 
altered.) 

1 / A Read/Write Memory inside the key 
should be available on demand. The 
memory should be writable in the field, on 
any PC, without any special programming 
equipment. 

l/ Very low power consumption, enabling 
the key to work even under the worst 
power conditions^ on PCs and laptops, with 
or without a printer. 


POWERFUL 
SOFTWARE 

Since it's practi¬ 
cally impossible to 
crack or duplicate 
a key having all 
the features 
mentioned above, a 
pirate will usually go for the 
software linking die protected 
program to the key. Therefore, 
check that your protection soft¬ 
ware has aD of the following: 

A linkable Protection Module 
with which calls can lie made to 
the key from any point in the 
protected program 




1 / An "‘Envelope'’ installation program. 

Such programs enhance security while 
making it possible to protect a soft^^are 
even w ithout its source code. 

1 / Sophisticated antidebugging and 
encryption mechanisms. 

HASP® fHE PROFESSIONAL 
SOFTWARE PROTECTION 
SYSTEM, OFFERS YOU ALL 
THESE FEATURES AND 
MORE: 

HASP was designed by a team of computer 
experts, professiomil cryptologists, and elec¬ 
trical engineers. As a result, HASP keys are 
supported by what is probably the be.st soft¬ 
ware in the market, and the HASP system 
has worked t>n every computer it has been 
tried on. In addition to all the feaiure.s 
mentioned above, HASP provides: 

A Full Authorizaticjn 
System for 
protecting 
dozens of 1 
programs 
using only 
one key. 

1 / A Pattern 
Code Security 
System (PCS) 
enabling parallel proces.sing of multiple 
calls by the Linkable Protection Module. 

l/ A \Trus Detetlion option that can be 
incorporated in the protected program to 
check W'hether it lias been infeaed !>y a 
virus or tampered with in any way. 

l/ Several HASPs can be connected one 
behind the other. 

|/ Operating systems supported: 

DOS, SCO XenLx & LTnLx-386, OS/2, 
WINDOWS, ADC, AUTOCAD, PH.\R-LAP, 
ERGO and RATIONAL DOS Extenders. 

|/ NetHASP provides full support for 
protecting DOS and WINDOWS software 
under network environments, including 
Novell dedicated & non- dedicated 
servers, Ian Manager, Lantastic, Ban>an, 
DLink, and all NET-BIOS based UNs. 

IN A TEST CARRIED OUT BY 
AN INDEPENDENT LAB, 
HASP WAS THE ONLY KEY 
WHICH WAS NOT 
BROKEN*. 


AND THE BOTTOM UNE; 

we offer some of the most competitive 
prices in the market. 

Since 1984, HASP has enabled 
thousands of software producers in 
more than 40 countries, including 
several Fortune 500 companies, to 
protect their software. 



To learn more about why so many 
professionals have chosen HASP, please 
contact: 

/O^LADDIN 

\ / KNOWLEDGE 

\ y SYSTEMS LTD . 

Beit 0\''cd St., TeLAviv, Israel 
P.O.Box;11141 Tel-Aviv6lll0 
Tel: 972-3-5575795 
Fax; 972-3-5375796 

In North America: 

ALADDIN 

SOFTWARE SECURITY 

306 Weymouth St., 

UiK Hills, NY 11746, USA 
® 800-223 4277 
516-586 2845 
Fax: 516-586 l602 

|/ Conbib Pr^'. Ltd., Tel: 3 89S5685, 

Fax: 3 8995759 Belgium Akkermam bvba, 
Tel: 3 2338826, Fax: 3 2315438 
|/ C^eehoslovakia ATI*AS Ud., 

Tel+Fax: 2 766085 l/ Denmark SC Metric a/s, 
Tel; 42 804200. Fax: 42 804131 

✓ France Logidata Inti., Tel; >0707375, 

Fax: 50753144 ✓ Germany CSS GmbH, 

Tel: 201 749860, Fax: 201 748644 

✓ Greece Unibr-Ain SA, Td: 1 6856320, 

Fax; 1 6474943 ^ Holland Akkermaas BV, 

Tel: 45 241444, Fax: 45 245515 ^ Italy Partner 
Data S.r.1.. Tel: 2 33101709, Fax; 2 347564 

Korea Hanil System Inc., TeL 2 5639161. 
Fax: 2 5538079 New Zealand Training 
Solutions, Tel: 4 5666014, Fax: 4 5697190 
1^ Poland SyMlienn Tel 061 45065, 

Fax: 06l 324134 Portugal Futurmadca Lda., 
Tel: 1 4116269, Fax: 1 4116277 
^ Spain PC Hardware, Tel: 3 449 3193, 

Fax: 3 3337497 Switzerland Opag AG, 

TeL 61 7112245. Fax: 6l 7115355 
Taiwan Teco Ltd.. TeL 2-5219676, 

Fax: 2-5425939 ^ Turkey MLkrabcta Ltd., 

Tel. 44677504, Fax: 44670274 
* CT Magazine, May 1990. 

© AJacklin Knawtedge Systems Uct. 1995-t99^ 
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USER’S COLUMN 



broadcasi-quality video editing on a PC; a 
whole raft of mulUniedia hardware and 
software, including new sound and video 
products from Media Labs and Creative 
Labs; a wonderful new monitor from 
ViewSonic* as well as new monitors from 
NEC; a ton of video cards; and, as they 
say, much more, some of which Til be 
talking about in the next few months. 

One other thing: BYTE and IntelliQuest 
presented a breakfast seminar about mar¬ 
keting strategy and the future of the com¬ 
puter industry. I went expecting to be 
bored; but even though I hate breakfast 
meetings, I was fascinated. Nobody told 
me to recommend this, but if you want to 
find out how new technology gets adopted, 
you can get this briefing at IntelliQuest 
seminars, or much of the information is 
available through the BYTE salespeople. 

Every year I leave Comdex exhausted, 
but Tm glad I go. 


Winding Down 

The computer book of the month is Larry 
Pina*s The Dead Mac Scrolls (Peachpit 
Press, 1992). It’s all about simple but secret 
ways to fix puzzling Mac problems; trust 
me, if you have a Mac, you definitely need 
this book. 

The not-quite-computer book of the 
month is Civiliiation by Johnny L. Wil¬ 
son and Alan Emrich (Prima Publishing, 
P.O. Box 1260CIV, Rocklin, CA 95677, 
(916) 786-0449), Tf you’re serious about 
playing Civilization, this is the book you 
need. The book of the month is Graham 
Fuller’s The Democracy Trap (Dutton, 
1991), an analysis of politicaJ/social prob¬ 
lems we face as the cold war ends. Vm 
currently writing on the same subject. This 
is well worth reading. 

The shareware of the month is Graphic 
Workshop 6.1, which is available on BIX 
and GEnie. This is a truly useful program 


for converting graphics image formats as 
well as for generally messing about with 
PC graphics. 

By next month, I may have a report on 
OS/2, and r 11 certainly have a number of 
new Windows products. The PC world 
just keeps changing all the time. Isn't that 
wonderful? ■ 


Jerry Poitrnelle holds a doctorate in psy¬ 
chology and is a science fiction writer who 
also earns a comfortahle living writing 
about computers present and future. Jerry 
welcomes readers' comments and opin¬ 
ions. Send a sedf-addressed, stamped en¬ 
velope to Jerry Pournelle^ cJo BYTE, One 
Phoenix Mill Lane, Peterborough, NH 
03458, Please pm your address on the let¬ 
ter as well as on the envelope. Due to the 
high volume of letters, Jerry cannot guar¬ 
antee a personal reply. You can also con¬ 
tact him on BIX as ‘ferryp" 


ITEMS DISCUSSED 


Microsoft 

Windows 3,1 ..S149.95 

Microsoft Word 

lor Windows 2.0..,$495 

MS^ DOS 5.0.$99.95 

Microsoft Corp, 

I Microsoft Way 
Redmond. WA 98052 
(800) 426-9400 
(206) 882-8080 
fax: (206)883-8101 
Circle n 59 on Inquiry Cord^ 

Norton Desktop 

for Windows 2,0..S149 

Symantec Corp. 

10201 Torre Ave. 

Cupertino, CA 95014 

(800) 44L7234 

(408) 253-9600 

fax: (408) 252-4694 

Circle 1160 on Inquiry Cord, 

OnGuardPC-240(K...$1590 
Clary Corp, 

320 West Clary Ave. 

San Gabriel, CA 91776 

(818)287-6111 

fax: (818) 286-7216 

Circle 1161 on Inquiry Cord, 


Probe im .S 149.95 

Eastern Time Designs, Inc. 
2626 Brown Ave, 

Manchester, NH 03103 

(800) 872-4383 

(603)645-6578 

fax: (603) 623-8930 

Circle 1162 on Inquiry Card. 

QukkPay 2.0 .$59.95 

Intuit, Inc. 

P,0, Box .^014 

Menlo Park, CA 94026 

(800) 624-8742 

(415) 322*0573 

fax: (415) 322-1013 

Circle 1163 on Inquiry Card* 

Stock Master $149 

Trading Techniques, Inc. 

677 West Turkey foot 
Lake Rd. 

Akron, OH 44319 
(216)645-0077 
fax: (216) 645-1230 

Circle 1164 on Inquiry Card. 

Street Allas USA for 
Windows CD-ROM ..$169 
DcLomie Mapping 
Lower Main St. 

P.O. Box 298 

Freepon, ME 04032 

(207) 865-1234 

fax: (207) 865-9628 

Circle 116S on Inquiry Card* 


Supra Fax 

Modem... .,..,,.,...,$169.95 

Supra Fax 

Modem V.32bis,.... .$399.95 
Supra Corp. 

7!0I Supra Dr. SW 

Albany* OR 97321 

(800) 727-8772 

(503) 967-2440 

fax: (503) 967-2401 

Circle 1166 on Inquiry Card* 

'HmeTable of History 

CD-ROM ..........'$99.95 

The Software Toolworks 
60 Leveroni Court 
Novato, CA 94949 
(415) 883-3000 
fax: (415) 883-3303 
Circle 1167 on Inquiry Card* 

Video Machine 
(available in September for 
about $4000) 

Fast Electronic U.S.* Inc. 

5 Commoiiweallh Rd. 

Natick, MAO 1 760 

(508)655-3278 

fax: (508) 650-0447 

Circle 1168 on Inquiry Card. 


Word for Word 

Professional..$149 

Masiersofl. Inc. 

6991 East Camelback Rd,* 

Suite A320 

Scottsdale, AZ 85251 

(800) 624-6107 

(602) 277-0900 

fax: (602) 970-0706 

Circle 1169 on Inquiry Card. 


Z-Note 320L 

Model 60.. . ..$3599 

Z-Note325Lc 

Model 120 . ..,,$7299 


Zenith Data Systems 

2150 East Lake Cook Rd. 

Buflhio Grove, IL 60089 

(800) 553-0331 

(708) 808-5000 

Circle 117Q on Inquiry Card* 


ZS900,. .... .,$149 

ZS1800...$199 


Zero Surge, Inc. 

103 Claremont Rd. 
Bemardsville, NJ 07924 
(908) 766-4220 
fax: (908) 766-4144 
Circle 1171 on Inquiry Card. 
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People InI^e 
Computer Business 
Have Been Hqtng 
lb Improve On 
Compaq ForI^ars. 



Guess Who F 


It wasn’t easy. Changing a company our size never 
is. But we listened to our customers, we studied our 
competitors, we took a long look in the corporate 
mirror. Then we did the only thing we know how 
to do. We rolled up our sleeves and went to work. 



The result of all this 
work will begin to ap¬ 
pear in the weeks to 
come. You^11 see new 
prices, new customer 
support, new ways of 


distribution and, nat¬ 
urally, new products. 

Everything from inex¬ 
pensive machines for 
basic computing needs, 
to advanced products 


that stretch the envelope 
of technology at prices 
that our customers will 
find compelling and our 
competition should find, 
well, competitive. 

What you won^t see 
^e stamped-out, second- 
rate products with the 
COMPAQ name stuck on 
at the end of somebody 
else s assembly line. 
While that may be the 
way of the world, it^s 
not the COMPAQ way. 
We Ve always believed 
that the performance, 
compatibiLity, reliability, 
and actual affordability 
of a computer has more 
to do with innovation 
than with imitation. 

So instead of asking 








vallyDid It? 


1200 of the worlds fin¬ 
est computer engineers 
to forget all they knew 
about building great com¬ 
puters, we asked them 
to take all they knew 
and build great inexpen¬ 
sive computers. 

Engineering to cost vs. 
engineering at any cost. 
And as the best engi¬ 
neers do, they saw this 
not as a limitation, but as 
a challenge. A hurdle to 
overcome. A problem to 
ponder, twist, push, puU 
and ultimately solve. 
They questioned man¬ 
ufacturing techniques, 
they challenged our sup¬ 
pliers, they turned every 
aspect of every process 
upside dowTi, inside out 


and sideways until they 
had managed to shake 
out every unnecessary 
cost or component. 

No more over-think. 
No technology sim¬ 
ply for the sake of new 
technology. 

And along the way to 
our new and improved 
destination, we learned a 
little something. 

We learned that what 
makes a COMPAQ PC 
more than just another 
computer isn't simply the 
engineering. Or design. 
Or component quality 
Or product testing. 

It s not just the more 
tangible things such as 
compatibility or near- 
zero defect production 


or the dozens of other 
examples youMl be dis¬ 
covering for yourself on 
the following nine pages 
of this advertisement. 

When all is said and 
done, what truly makes a 
COMPAQ PC far more 
than simply another com¬ 
puter is simply passion. 
The passion to push 
technology, the passion 
to recognize the idea 
whose time has come, 
the passion to listen and 
learn and adapt to what¬ 
ever our customers may 
want today while antici¬ 
pating what they might 
need tomorrow. 

In other words, the 
passion to do things right 
for the customer. 


comma 




AtMostComput] 
Stands ForRepuc 



It’s hard to believe, but at some PC companies the 
engineering department is nowhere to be found. 
Which stands to reason, since most other computers 
aren’t engineered, they’re copied. And, as with all 
copies, something is frequently lost in the translation. 


AVhat happens when 

companies lack the engi¬ 
neering depth to make 
new things happen? You 
guessed it,..new things 
donY happen. 

A fact few understand 
better than the 1200-plus 
engineers at Compaq. 


The same engineers 
who developed the first 
portable computer with 
dual-mode monitor and 
an industry standard for 
compatibility. And the 
world s first desktop PC 
with concurrent bus. 
The same engineers 


who designed and deliv¬ 
ered the first 386 PC. 
And managed to break 
the 32-MB barrier in 
hard-drive technology. 

Just for starters. 

So what have we been 
up to lately? 

Among other things, 







El CCMPANIES, R&D 

YTE And Dupucate 



we just introduced the 

no doubt leave you to 

week. Some next yean 

worlds first lightweight 

perform on your own. 

Some may change the 

386SL/2S notebook PC 

\^Ve even been de¬ 

way you look at com¬ 

with 120-MB hard drive 

signing enhanced fault- 

puters forever. Others 

and full desktop expan¬ 

tolerance features into 

will simply make next 

sion capabihty. 

our drive array adapters 

year’s COMPAQ prod- 

Our engineers have 

to make data reconstruc¬ 

ucts work a little better. 


developed sophisticated 

tion and retrieval easier, 

And finally, some will 

comma 

Windows accelerators, 

and conducted extensive 

more automatic and far 

be just the kind of ideas 1 

our competitors have 


less disruptive to every¬ 


research and testing to 

day operation. 

been looking for. 

optimize Windows 3d 

As you r^d this, were 

Ideas that wouldn’t 

performance on every 

working on dozens of 

occur to them, however, 

COMPAQ computer, A 

new computing ideas. 

until they looked inside 

test other companies will 

Some will arrive next 

a COMPAQ PC, 









\^ErYMA5rBE 

But Tb AComputer 

Hie Kiss 


If youVe ever attempted to put together a PC 
network, even one that’s relatively simple, you 
know just what we mean. It can be time consuming. 
Nerve wracking. Sometimes even traumatic. And 
that’s when everything goes according to plan. 


Now obviously, vari- 
ety is a tact of life when 
dealing with networks. 
There’s probably not a 
single LAN that doesn’t 
include a few PCs from 
one manufacturer, some 
more from another, and 
still more from a third. 
(Not to mention a vast 
assortment of peripher¬ 
als, interface cards and 
operating systems.) 

And, being a leading 
proponent of PC tech¬ 
nology, were certainly 


not suggesting that you 
scrap all your hardware 
and start from scratch 
with strictly COMPAQ 
products. 

Wc do recommend, 
however, that as your 
needs expand, you think 
a little differently about 
how you approach your 
next PC purchase. 

Because, as you may 
have noticed, when you 
put bargain-basement 
variety components to¬ 
gether and subject them 


to the increasingly com¬ 
plex demands of today’s 
computer network envi¬ 
ronments, compatibility 
problems arise. 

It s like being at a bad 
cocktail party. Nobody 
talking to anybody and 



everybody blaming the 
one who brought them 
all together. 

And suddenly you find 
your well-thought-out, 
master-minded PC net¬ 
work has turned into a 
house of cards hit by a 








IhE Spice Of Life, 
Netwmik, It Could Be 
Of Death. 


rather stiff breeze. 

On the other hand, 
thereCompaq, 

Unlike other comput¬ 
er companieSs we have an 
entire group of engineers 
who are dedicated exclu¬ 
sively to testing network 


environments. Working 
with the world s major 
software companies like 
Novell, Banyan, SCO, 
Microsoft, and others, 
they test all COMPAQ 
products in very active, 
multi-user environments 


network installations. 
As a result, you can 
be assured youVe getting 
products designed, engi¬ 
neered and thoroughly 
tested to operate within 
the most complicated 
network environments. 



and communication hard¬ 
ware and software. 

In addition, we have 
teams of engineers who 
continually monitor the 
everyday performance of 
all COMPAQ computers 
within various network 


for hours, days and even 
months on end . 

To make integration 
easier, we offer COMPAQ 
TechNotes and ToolKits, 
the most sought-after 
guides in the computer 
industry for multi-vendor 


In short, products built 
by a company dedicated 
to solving potential PC 
network integration prob¬ 
lems in our offices. 

That way you don t 
end up having to solve 
them in yours. 
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WHATlbU Do W[TH A Cc 
ItiE FACTlhAT^u Mice 


Not too long ago, Denise Anderson of Morrison, 
Colorado, left her COMPAQ notebook PC in, of all 
places, her driveway. When next seen, the 6.9-pound 
computer had become a speed bump for 1.3 tons of 
automobile. When next used, it started up just fine. 

Now, that may have the slings and arrows of 
been a bit surprising to today s business world, a 


Denise, but at Compaq, small thing like a minor 
the engineering depart- traffic mishap is all in a 
ment didn’t so much as day’s work. 


raise an eyebrow. 


If you walked into 


After all, when a PC 


the Compaq testing lab- 


is designed to withstand 


oratories, what you’d see 


is a computer owner’s 
worst nightmare. 

Computers subjected 
to the kinds of condi¬ 
tions you would only 
encounter during the 
height of summer in the 
Sahara. Or midnight in 
an Arctic winter. 

Humidity, tempera¬ 
ture, power-cycling and 
thermal-shock tests per¬ 
formed while the unit is 
up and running, not just 













HPUTER IslbuR Business. 

r Actually Do It Is Ours 


for a few hours, but for 
days and weeks to simu¬ 
late years of normal use. 
Keyboards that are 
pounded and punched 
millions of times, often 
with dust, dirt, ashes 
and other kinds of con¬ 
taminants dumped into 
their workings. 

Portable computers 
being opened and closed 
up to 20,0(X) times to en¬ 
sure the integrity of the 
hinges. And dropped 
over and over again 
from terrifying heights, 
right onto their most 
vulnerable corners. 

Just to make sure 
that your notebook PC 
can survive a couple of un¬ 
attended hours stuck in 


the trunk of your Or 
the power surges of your 
electrical system. Or 
even an occasional heavy- 
handed operator. 

But the important 
part of the story isn’t 
simply that we put our 
products through one of 
the most rigorous testing 
programs in the entire 
computer industry. 

The important part 
is they survive it. 

That means reliabili¬ 
ty and serviceability are 
designed into the prod¬ 
ucts, not added on as 
an afterthought. 

It means thermal sim¬ 
ulations to determine 
the best locations for 
components and cooling 


devices. And electrosta¬ 
tic discharge protection 
integrated into the sys¬ 
tem from the start. 

It means consistency 
of component quality 
from one production 
run to the next. And to 
the one after that. 

It means, quite sim¬ 
ply, that the ultimate 
goal of every Compaq 
engineer is to design a 
product that works, and 
keeps on working, no 
matter what, 

A product, in other 
words, that won’t break 
down under the pres¬ 
sures of today s complex 
business world. 

Even when the pres¬ 
sures come to 1.3 tons. 
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R)r Sepevice And Supk 
Are Not Standing 


With our new service and support program, what 
you need is what you get. In fact, our technical 
support staff resolves 95% of all calls in under 15 
minutes. And for questions that require greater 
expertise, we have engineers ready to get on the line. 


All of which is just 
part of CompaqCare, a 
comprehensive new prO“ 
gram designed to provide 
you with everything you 
may need when it comes 
to service and support. 
Quickly and easily. 

Our free on-site* one- 
year, limited warranty, 
for instance, will cover 
practically anything that 
could happen to any of 
your COMPAQ hard- 
vrare, anywhere it occurs 
in the U.S.A. or Canada. 
And, unlike most of our 


competitors* programs, 
the new Compaq on¬ 
site warranty covers 
every product we build, 

And no matter where 
you take COMPAQ por¬ 
table or notebook PCs, 
theyVe also backed by 
a worldwide, one-year, 
carry-in warranty. 

So wherever business 
takes you—from Tokyo 
to Turkey, Britain to 
Berlin—you can feel 
perfectly comfortable 
taking your COMPAQ 
portable along widi you. 



We also give users the 
flexibility to choose from 
over 2,000 Authorized 
COMPAQ Reseller ser¬ 
vice locations. 

Or you can call on us 
directly for service. 

For companies with 
technicians already on 
board, we offer a self- 
maintainer program that 
gives you access to all the 
support resources you 
need to perform w^hat 
ever service you may 
find necessary. 

And, of course, while 









(E Just Call. Operators 
By Engineers Are. 



increasing the scope of 
our warranty programs 
has certainly been our 
priority, we’ve also been 
working on many other 
important aspects of 
customer support. 

AVhenever you have 
questions, for example, 
the Compaq SMART 
System provides all our 
support personnel with 
a sophisticated informa¬ 
tion bank comprised of 
thousands of hours of 
troubleshooting and 
engineering expertise. 


Which means the person 
who answers your call is 
certain to supply you 
with consistent, smart 
answers to all of your 
questions. And take care 
of even your most press¬ 
ing problem. We even 
have on-line access with 
most of the major soft¬ 
ware companies to help 
you quickly take care of 
those software-related 
difHculties that you may 
encoimter. 

You’ll also gain 24- 
hour electronic support 


through three different 
services: CompuServe, 
PAQFax, and QvuckFind, 
our CD-ROM technical 
reference library. 

If, after all of the 
above, you’re still not 
quite convinced that our 
new service and support 
program is one of the 
most comprehensive in 
the industry, call us on it. 
1-800-345-1518. 

On the other end of 
the phone, you’ll find a 
whole bunch of people 
looking for trouble. 
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AltlOUGHTFOR 

IhosE^S^o Appreciate 
I hEWuE Of ADollar 
Asl'VtLLAs'niE 

WuE Of a Compaq. 


“Now that weVe made clear all the 
things that Compaq stands for, let 
us make it clear what we won’t 
stand for anymore. High prices. We 
have a new mission. A new goal. 


To provide you with 
Compaq quality, Compaq 
research and development, 
Compaq reliability and 
testing and service and 
support at the most com - 
petitive prices possible. 


In other words, pro¬ 
ducts that are exactly 
what you need, easy to 
find, and priced right. 
That s what Compaq is 
all about today. 

For the details on all of 


the above, yes even the 
prices, give us a call at 
1-800-345-1518, Ext. 205, in 
the U.S, 1-800^263^5868, 
Ext. 205, in Canada. 

We think youMI like 
what we have to say.” 

—Eckhard Pfeiffer 
President, CEO 
Compaq Computer 
Corporation 



*Thkt ten'IlCie Is proiddtti by S«irvlci& md Iifn In* AV*|Lfble in ccruin ^cogFjphic kicatjaaf. Contut the C^ompuj Cuxtcmcr Support Cmler Tor further detnJlff. O 1Compaq CacnpuUr 
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Buy with 

Confidence 



In an effort to make your 
telephone purchasing a more 
successful and pleasurable 
activity, The Microcomputer 
Marketing Council of the 
Direct Marketing Association, 
Inc- offers this advice, '"A 
knowledgeable buyer will be a 
successful buyer/' These are 
specific facts you should know 
about the prospective seller 
before placing an order: 

Ask These Important 
Questions 

• How long has the company/ 
been in business? 

• Does the company offer 
technical assistance? 

• Is there a service facility ? 

• A re m an ufactu re rs wa rran- 
ties handled through the 
company? 

• Does the seller have formal 
return and refund policies? 

• Is there an additional charge 
for use of credit cards? 

• Are credit card charges held 
until time of shipment? 

• What are shipping costs for 
items ordered? 


Reputable computer dealers 
will answer all these questions 
to your satisfaction. Don't 
settle for less when buying your 
computer hardware, software, 
peripherals and supplies. 

Purchasing Guidelines 

• State as completely and ac¬ 
curately as you can what 
merchandise you want in¬ 
cluding brand name, model 
number, catalog number 

• Establish that the item is in 
stock and confirm shipping 
date. 

• Confirm that the price is as 
advertised . 


This message is brought to you 
by: 

the MICROCOMPUTER 
MARKETING COUNCIL 
of the Direct Marketing 
Association, Inc. 

6 E. 43rd St., 

New York, NY 10017 



MICROCOMPUTER 
MARKETING COUNCIL 

of the Direct Markecirig Associatjon, Inc. 





i 


• Obtain an order number 
and identification of the 
sales representative. 

• Make a record of your 
order noting exact price in¬ 
cluding shipping, date of 
order, promised shipping 
date and order number. 

If you ever have a problem, 
remember to deal first with the 
seller. If you cannot resolve the 
problem, write to MAIL 
ORDER ACTION LINE, c/o 
DMA, 6 E. 43rd St., New York, 
NY 10017, 


aV w I 
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iKJDirectMarkeling AssiH:ialiim, Inc, 19H8 



















UUVfcK 

STORY 


FEATURE 



The PC Gets 
More 
Personal 


Smaller, smarter systems from Apple, Dell, and Gateway 2000 
usher in a new era of portable computing 

OWEN LINDERHOLM, STEVE APIKI, AND MICHAEL NADEAU 


P ortable computers are about to get a lot smaller. In the process, they will gdn 
new features while sacrificing little, if any, power. Small computers will be¬ 
gin to take new forms as well, to fill a demand that conventional portabies 
cannot. This change is the beginning of a new generation of computers that 
will cater to the diverse needs of both veteran and novice users. 

The driving force behind these new portables is die industry's need to expand the 
computer market. Key breakthroughs in technology arc feeding the process. Stor¬ 
age devices are getting .smaller. IC designs sport fewer chips, system hoards have 

BVTE 


ACTION SUAAMARY 


Apple is pioneering a new type 
of computer called a Personal 
Digital Assistant, a device that 
you can easily carry anywhere 
and that adapts to your style 
of working. Other vendors, such 
as Dell and Gateway 2000, are 
trying to achieve the same goal 
by making conventional PC de- 
signs more portable and pow¬ 
erful* The ultimate goal for both 
camps is to broaden the user 
base for personal computers. 
Apple may have the best 
chance. 


shrunk, imd power requirements are lower. 

Two distinctly different portable comput¬ 
er designs have emerged: a new breed of full- 
featured subnotebooks and advanced PDAs 
(Personal Digital Assistants). Dell Comput¬ 
er and Gateway 2000 have introduced two 
charming notebook PCs. Btith provide good 
perfomiance, sacrificing few amenities, in 
packages weighing no more than 3^ pounds. 
Feature for feature, these units stack up well 
next to their 6-pound notebook cousins. 

Hoi on the heels of the Dell and Gateway 
products are subnotebooks based on Phoenix 
Technologies' Companion PC reference de¬ 
sign. BYTE has not seen a working model 
of the Companion PC, but plans call for it to 
weigh less than 3 pounds and feature a PC/ 
Chip CPU, a PCMCIA card slot, and, most 
important, embedded software built around a 
common shell, making the unit ready to go 
and easy to use right out of the box. 

Apple’s pen-based Newton, on the other 
hand, is a clean break with the past. It re¬ 
sembles a computer only in that it uses a 
CPU and has an LCD. The Newton’s closest 
relatives are hand-held systems such as 
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Sharp Electronics’ Sharp Wizard and Hewlett-Packard’s HP 
95LX. HP plans a pen-based version of this popular poaable, 
says Kermit Yen sen, product manager for the HP 95 LX. However, 
the Newton is much more powerful than present-day hand-helds. 

Apple’s Radical Departure 

The Newton is a pen-input device that combines a fast, new CPU 
with a multitasking operating system in a sleek package that 
weighs less than a pound. At about TA by VA inches, it can fit into 
a jacket pocket (see photo i), A lid folds back to uncover the 6- 
by 3-inch screen, which doubles as the digitizing surface. 

For storage, the Newton uses a single PCMCIA 2.0 card. Its slot 
is actually a superset of PCMCIA called TRlMbus-—a full 32-bit, 
intelligent* muliimaster bus that can accept PCMCIA memory and 
peripheral cards, as well as multiple, more complex devices* Ap¬ 
ple expects that most add-on applications and peripheral cards will 
include additional memory. The Newton also has a small speak¬ 
er for digitized sound output, and Apple is considering adding a 
microphone and voice-recognition capabilities to future models. 
The Newton uses flash EPROM. Low-end models will have 1 to 
2 MB of memory; high-end models will climb to 20 MB. 

The Newton’s designers chose the ARM (Advanced RISC 
Machine) 610 processor (see the text box “Apple ARMs Itself’ 
on page 134), Apple says this CPU gives the Newton up to two 
times the computing perfonnance of a Mac llfx, and the ARM 
processor requires only about half a watt of power. At press time, 
Apple was still evaluating what type of battery the Newton would 
run on and refused to estimate battery life, although sophisticat¬ 
ed power management software is part of the operating system. 

Apple gave the Newton a lot of horsepower so that it will be 
easy to use* Conventional low-power CPUs can’t drive the ap¬ 
plications and interface that make the Newton unique* The New¬ 
ton’s advanced handwriting-recognition softw'are and its Intelli¬ 


gent Assistant software, which anticipates a user’s intentions, 
are available at all times* 

NewtOS and the Intelligent Assistant 

NcwiOS is the Newton’s new, nonderivaiive, fully preemptive 
multitasking operating system. It is designed to work effective¬ 
ly in limited memory and uses an object-based data and view 
architecture. Applications use a fomis engine called Forms Run¬ 
ner to overlay windows onto underlying object data. Tliesc forms 
can be easily created and edited wiUi simple pen controls. Apple 
says it developed its own operating system because nothing else 
available would work with the limited resources in the Newton or 
was able to take advantage of the ARM CPU. 

As a result of the preemptive multitasking of NewtOS, the 
Newton can use multiple handwriting recognizers simultane¬ 
ously, Apple is planning to supply a pi inted-iexl recognizer, a 
graphics recognizer, and a pen-command recognizer that work to¬ 
gether. Tliey can arbitrate among themselves to make sure that the 
appropriate lecognizer makes the best possible choice, in addition* 
Apple is working with Paragraph International in Boulder, Col¬ 
orado, on cursivc-handwriiing recognition. 

From the brief demo BYTE saw, the prinied-texi recognizer in 
the Newton is very capable* ft can automatically detect that words 
written in a line go together and that several written lines make a 
paragraph. Tl doesn’t need special input tools like boxes, combs, 
grids* and underlines. It also knows about the size and spatial 
relationship of letters and numbers so that it can correctly rec¬ 
ognize complex algebraic equations or differentiate large and 
small text and display it in different font sizes. It can even rec¬ 
ognize text written at an angle* 

The handwriting recognizer is better than most others that are 
currenliy available and is at least on a par with the new recognizer 
in Go Corp.'s PenPoint. Also unique to the Newton is that its 


PORTABLE COMPUTER TIME LINE 



1981 


982 


1983 


985 


989 


Osboifne 1 
Portable Computer 


The metamorphosis of poriahle computers since the earliest moileis fas been 
dramatic. Ai\first, portables simply got smaUen lighter, and faster. But around 
the time of tA\e Tandy Model 100, they began to diverge into two grekfps: smaller, 
better versU^ts of DOS-based laptops ahd even smaller hut less powerful spe¬ 
cialized imitf. The latter group diverge^ again into the hand-held "hrganizer " 
category represented by the Sharp Wizf^rd and the pen systems beginning with 
the Grid Pad These two lines reconyerge in the Apple Newton. 


GridP^d 


ToshibaTlIOO 
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recognizer runs under a multitasking operating system. Several 
recognizers run in parallel, recognizing characters and words as 
you write. It performs a recognition not necessarily in written 
order but, rather, as soon as it is confident that it has a good 
match. For example, if you write delicious drink, it might rec¬ 
ognize the word drink before it finishes deciphering delicious. 

Even more impressive is the graphics recognizer. This is linked 
to an underlying object view of graphical information. For ex¬ 
ample, if you sketch a circle, it is immediately recognized and 
transformed into a perfect circle. If you era.se a section of the 
circle, preci.sely that arc is removed from the object. If you then 
draw two lines away from the ends of the arc, the recognizer 
snaps them to the endpoints, makes sure they are parallel, and 
merges them to produce a graphical object, such as a thermometer 
bulb. The graphical recognizer automatically recognizes sym¬ 
metry and parallel lines. It will be especially aseful in applications 
such as architectural sketching, CAD, project planning, fonning 
tables, and general sketching. 

The Newton’s screen is a virtual infinitely .scrollable notepad. 
You simply start writing and sketching, and the Newton creates 
a document with a time and date stamp. Apple has managed to 
limit the number of pen commands to six, which underscores its 
commitment to keep it simple. For example, to start a new doc¬ 
ument, you draw a horizontal line across the page. At the bottom 
of the screen are controls for rapid scrolling and for access to 
the Intelligent Assi.stant, filing, the address book, the calendar, for¬ 
matting, and other applications. 

The most impressive software technology on the Newton is the 
Intelligent Assistant. It can interpret complex commands to the 
Newton and, as a result, perform a multitude of combined oper¬ 
ations. The Intelligent Assistant uses a table of common words and 
phrases and matches recognized text against the.se to build up 
its command interpretations. 




Photo 1: The Newton is the first in a series of what Apple 
refers to as PDAs. This pen-input hand-held system combines 
a fast RISC proce.s.sor with an innovative new operating system 
and software. Apple expects to .sell the Newton for less than 
$1000 when the system becomes commercially available in 
January 1993. 


One Step Ahead 

Apple’s goal with the Intelligent Assistant is to make software that 
anticipates a user’s intentions. For example, if you jot down 
notes during a meeting and they include the phra.se call Michael, 
you can select the phra.se with the pen and tap on the Intelligent 
Assistant icon. The program recognizes that you want to call 
someone named Michael and pops up your address book with 
all the Michaels selected. It also shows only their phone-number 
field. You pick the correct Michael, and it dials his number by is¬ 
suing the appropriate tones through the built-in speaker. 

Dialing a number is almost too simple for the Intelligent As¬ 
sistant. You can highlight the phrase fax a letter to Susan Jones 
along with the main text of a letter. The Intelligent Assistant 
finds the name Su.san Jones in your address book, builds a letter 
using your letterhead and appropriate salutations and fonnatting, 
and automatically faxes the letter. If a fax modem is not con¬ 
nected, it puts the fax in an out box for deferred transmission. 

Since the Newton is an Apple product, it includes a Trashcan. 
When you select a document and drag it to the Trashcan, the on¬ 
screen document crumples itself up and lobs itself into the can, ac¬ 
companied by appropriate sound effects. 

Tim Bajarin, vice president of Creative Strategies Internation¬ 
al, a Santa Clara, California, market research firm, says the In¬ 
telligent Assistant is Newton’s “greatest feature.” He adds, “Ap¬ 
ple should also get high praise for the audio feedback. When 
you use the Rolodex, you can hear the comers of the paper turn.” 

The Newton shows off in other ways, too. If you hold the pen 
tip down, it turns into a highlighter. Dragging the highlighter 
down the left side of a series of lines of text selects them all. 
The context-sensitive help system is somewhat like the Balloon 
Help in System 7.0 for the Macintosh. 


1992 


1990 


The Importance of Communications 

Communications is critically important for the Newton. Larry 

Tesler, head of Apple’s Personal Electronics Division, .says that 
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Enabling Technologies 

MICHAEL NADEAU AND ED PERRATORE 


or years, every one from science 
' fiction writers to industry nota- 
■ i bles has told us what the ultimate 
M, personal computer should be. We 
simply have not had the technology to 
build one. But breakthroughs in many 
areas will soon enable computer man¬ 
ufacturers to build smaller, more func¬ 
tional versions of existing models, as 
well as completely new' designs. Two 
areas are of critical importance: mass 
storage and wireless comm uni cat ions* 

The mcently announced i *3-inch Kii- 
t)^hawk hard drive from Hewlett-Pack¬ 
ard (see photo A) is a prime example of 
enabling technology. The drive mea¬ 
sures only 2 by t^ inches and is less 
than ^ inch high. The hard drive comes 
in either 14- or 21.4-MB capacities* 

The Kittyhawk has other features 
that make it an ideal storage device for 
very smitU computers. The 5-volt drive 
requires only 1.5 watts tor a read and 
L7 W for a write — importiint numbers 
for battery operation* And it’s lough. 
According to HP* ii can withstand an 
operating shock of 100 g's—the equiv¬ 
alent of dropping it 3 feet onto a con¬ 
crete surface. 

HP claims that a wide range of prod¬ 
ucts will use this drive: cellular phones, 
laser printers* copiers, instrumentation, 
and video games. However, subnote- 
books, hand-helds, and pen systems 
are the likely early users of the Kitty- 
hawk. 

Prior to the Kittyhawk* I *8-inch hard 
drives have been available in Type 3 
PC MC1 A-c a rd format. M i n i S to r Pe - 
ripherals* for example, sells a 64^MB 
unit primarily for small notebook PCs 



Photo A: Hewlen-Packnrd'ji new 
Kittyhawk L3-inch hard drive w’il! 
give manufacturers ofhand-heid 
computing devices more flexibility in 
design. Available in capacities of up 
to 2 L4 MB, the Kittyhaw^k Is less 
expensive and uses less powder than 
solid-state memory cards. 


and pen systems. The challenge for HP, 
MiniStor, and other hard drive vendors 
is to increase capacity while reducing 
size and power consumption* Jim 
Miller, marketing director at MiniStor, 
says capacities tend to double for the 
same size media every year without 
significantly increasing price. He says 
Minister will offer an 82-MB 1.8-inch 
drive next spring for $380, the same 
price the 64-MB unit sells for now* 
Size and power consumption are 


closely related. Media size is only one 
factor in reducing the mass of an en¬ 
tire hard drive* The interface, with its 
connector and associated circuitry, rep¬ 
resents much of the bulk, and the more 
components to the interface, the more 
power it consumes. HP worked with 
AT&T Microelectronics to bring the 
chip count on the interface down to 
seven* The PCMCIA connector has al¬ 
ready proved its ability to minimize tlie 
size of the connector. 

Flash EPROM memory, or solid- 
state memory, is touted as an ideal stor¬ 
age medium for small systems^ but it 
has three drawbacks: low^ capacity, rel¬ 
atively high power consumption, and 
high price—even with Intel’s recent 
and dramatic price reductions. For a 
single PCMCIA flash EPROM card, 
20 MB is the highest capacity avail¬ 
able* Also* 5-V flash EPROM cards are 
only now becoming available, and they 
still require more pow'er on a write than 
rotating media do. Intel plans to sell a 
20-MB PCMCIA memory card for 
$611 * or more than $30 per megabyie. 
Compare this to the 64-MB MiniStor 
drive, for which the cost per megabyte 
is less dian $6, dropping to about $4.64 
at 82 MB. 

Flash memory is dropping in price 
and increasing in capacity, but it is not 
gaining giound on rotating media. Yet, 
flash memory may be the only choice 
where space is tight, storage require¬ 
ments low, or shock resistance a high 
priority (with no moving parts, flash 
EPROMs are nearly shock-proof). In 
fact. Miller expects solid-state mem¬ 
ory to capture the market for storage 


Apple's goal is to let people “be in digital contact anywhere*” To 
achieve this goal, Apple needs to implement wireless networking 
and eventually create or hook into a global wireless communi¬ 
cations system. (See the text box “Enabling Technologies” above.) 

In practice, for a global network to operate, it has to make use 
of a global communications infrastructure* such as the public 
phone system (cellular) or packet radio links* A global wireless 
network would let you use your PDA to link into a wide array of 
services: E-mail, on-line services (e.g„ BIX or CompuServe), 
electronic news sources, and electronic paging. 

As a first step, Apple is including a point-to-point infrared 


wireless network capability in the Newton. This will have a very 
limited range and require the communicating infrared units to 
be in line of sight with one another. This infrared link will be 
used for direct Newron-to-Newton communications and to link the 
Newton into an AppleTalk network. Apple has developed an en¬ 
hancement to LocalTalk to handle the disruptive break when 
moving over the boundary between two nodes. Apple's scheme 
is similar to most other currently available infrared links* except 
that it uses AppleTalk as its standard* This scheme transparent¬ 
ly deals with dynamic node assignment* Apple also plans a future 
infrared link that will enable simultaneous connections to multi- 
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devices under 20 MB* 

Solid-slate memoi 7 has another ad¬ 
vantage: flexibility in design* The Com¬ 
panion PC reference design calls for 
no rotating media. Instead, it will use 
low-capacity memory cards. Since the 
Companion PC is targeted at a con¬ 
sumer market, price is a priority. By 
eliminating a large-capacity storage de¬ 
vice, it can sell for around $600. Tlie 
PCMCIA slot provides a means to add 
functions or memory at a later date. 

The Wireless Connection 

Wireless communications is the glue 
that bonds everything togetlier. We’ve 
all heard a variation of the following 
seenario: As you go about your work¬ 
day, your mobile computer polls the 
airw aves for many preselected types of 
messages* Maybe you want to have up¬ 
dates on stock quotes, instant notifica¬ 
tion of incoming MCI mail, or faxes 
sent to you wherever you happen to be. 
When your correspondence arrives, 
your digital buddy signals you* You 
cim respond immediately through the 
same medium. Unfortunately, this sce¬ 
nario won’t happen soon. 

The most commonly mentioned 
broadcast media are packet radio and 
cellular communications* These rely 
on base stations to receive and trans¬ 
mit signals. Coverage, depending on 
whose service you use, can vary great¬ 
ly. Ardis, a packet-radio network spon¬ 
sored by IBM and Motorola, currently 
operates in over 400 major metropoli¬ 
tan areas through more than 1000 ra¬ 
dio ba*se stations. Plans for the next five 
years call for adding 900 more base 
stations and ''roaming support” equip¬ 
ment {to help people in transit main¬ 
tain contact). Ardis transmits at speeds 
of 19,200 bps or 4800 bps* 

Ardis’s main competitor is RAM 
Mobile Data, a joint venture of Bell- 


south Enterprises and RAM Broad¬ 
casting* RAM Mobile Data has links 
iii the 50 largest metropolitaji areas and 
plans to increase that to 100 by mid- 
1993. Packet radio in general might be 
gelling a boost soon if the FCC frees 
another 200 MHz of the radio spectrum 
for private use* as it is expected to do, 
according to Anne-Lee Verville, pres¬ 
ident of IBM’s General Sector Divi¬ 
sion. This would double capacity. 

Cellular players include the recent¬ 
ly announced consortium of IBM and 
nine cellular carriers, which includes 
McCaw Cellular Communications, 
GTE Mobile Communications, Con- 
tel Cellular (owned by GTE), and Bell 
operating companies (except Bcli- 
souih). The purpose of the consortium 
is to increase the amount of data traffic 
thi*s can be carried; packet-radio *snp- 
porters have been quick to point out 
cellular's limited capacity, and this 
move is meant to counter that criti¬ 
cism* The group has announced that 
field trials of its Cel I u Plan IT service 
will begin mid-summer in San Jose, 
California. 

Competition in broadcast data ser¬ 
vices is good for keeping prices down 
and advancing the technology, but it 
has its downside* Dave Lunsford, di¬ 
rector of advanced portable systems for 
Dell, says, “Tlie biggest problem is in 
determining what is going to become 
the de facto standard way to transmit 
data* Ts it packet radio 1 ike RAM Mo¬ 
bile or Ardis, or is it cellular? My guess 
is that vendors are going to try to offer 
the capability for both.” 

Having both options open could be 
an advantage to users* ''If youVe buried 
in a parking garage or the second level 
of a subba*sement and you want to send 
cellular, you’ve got a problem. Packet 
radio will get out, but the signal for cel¬ 
lular is too weak,” Lunsford said. Cel¬ 


lular transmits at a continuous 0,5-W 
signal; packet radio is in the milliwatt 
range until it actually transmits packets; 
then it uses a 15- to 20-W blast. How¬ 
ever, Nick Kauser, senior vice presi¬ 
dent and chief technology officer of 
McCaw, has stated that McCaw might 
use L2 W of power to allow the sig¬ 
nal to pas*s through obstacles* 

The business market for wireless 
data conun unications is only beginning 
to heat up. For the consumer, it is a 
long way off. “[Wireless communica¬ 
tions for the consumer] is three more 
years away. Everyone wants it, but it 
won’t happen until it is affordable, is 
easy to use, and has a low-power in¬ 
frastructure,” says Gerry Purdy, senior 
director for pontd>le systems at Phoenix 
Technologies. No low-cost wireless so¬ 
lution currently exists Iw hand-held 
devices. You can buy wireless modems 
for small computers, but they can cost 
as much as $2000—obviously too high 
for a consumer device. 

Because the signals need a relative¬ 
ly high amount of energy, minimizing 
power consumption is more trouble¬ 
some. “If the hand-held PC is in the 
3-pound range* it’s going to cost at 
least a pound—maybe as much as a 
pound and a half [—of battery to ac¬ 
commodate the wireless modem]. 
That’s about 50 percent of the total 
weight ” says Lunsford. “If you want to 
get the battery weight down,” he adds, 
“you’ll have to have a relay station on 
practically every street comer” to re¬ 
duce the power requirements for the 
signal. 

Erecting millions of relay stations 
won’t happen. More likely are contin¬ 
ued research and improvements in both 
the infrastructure and Uie hardware. 
The industry seems to be in agreement 
that low-cost wireless mobile commu¬ 
nications will eventually be a reality. 


pie points and operate ai higher speeds* 

The Newton will include a link to allow it to transfer data be¬ 
tween the device and desktop systems (i.e., PCs and Macs). In fact, 
in recognition of the PC’s market dominance, Apple is putting 
more emphasis on the development of a PC link than of a Mac 
link. The link will operate similarly to LapLink, making a wired 
connection between the PC and the Newton and running a straight 
file transfer application* The Newton will support the major PC 
and Mac text and graphics formats but will limit these as much as 
possible to save code space. More formats will be added at later 
dates to accommodate more applications on both platforms. 


Seeking a Bigger Market 

Apple says the personal computer has achieved limited market 
penetration. Only 15 percent of American households have one. 
Studies performed by Apple show that most potential users of a 
hand-held device want to be able to take notes, sketch, scribble, 
and make lists. They then want to be able to manipulate and or¬ 
ganize these documents, schedule items, keep track of people 
and appointments, share information, and fax and print docu¬ 
ments. These tasks, Apple says, fall into three basic categories: 
capturing information, transforming it, and communicating it, 
Tlie Newton can recognize free-form text and graphics; integrate 
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Apple ARMs Itself 

ANDY REDFERN 


T he processor at the heart of Ap¬ 
ple’s new Newton technology is 
the ARM 610—a CPU designed 
by Advanced RISC Machines in 
Cambridge, U.K. It was developed by 
a team of designers who cut their teeth 
developing systems around the Rock¬ 
well 6502. The team, at the time part of 
the U.K. computer manufacturer Acorn, 
was not impressed by the 16-bit pro¬ 
cessors being offered by other manu¬ 
facturers, so, in 1983, they began to de¬ 
sign their own. Apple began evaluating 
the processor in 1988, and in 1990, it 
invested in ARM. The company be¬ 
came independent, being jointly owned 
by Apple, Acorn, and VLSI—one of 
the chip manufacturers who builds 
ARM’s devices. 

Announced last year, the ARM 6 
processor (see photo A) is a macro cell 
consisting of just 33,494 transistors. A 
macro cell is a design subunit that can 
be recalled from a VLSI CAD system, 
allowing it to be tucked into the cor¬ 
ner of a piece of silicon, leaving plen¬ 
ty of room for custom design. The 
ARM 6 macro cell is a full 32-bil pro¬ 
cessor with 31 registers, 17 of which 
are available to a programmer. It uses a 
three-stage pipeline, a hardware multi¬ 
plier, and a 32-bit barrel shifter to speed 
up instruction execution. The RISC 
pedigree is apparent in its having only 
10 different instruction types. ARM 
claims the processor will score 30,000 
Dhrystones. (The Dhrystone test runs a 
mix of instructions to provide a gener¬ 
al idea of perfonnance.) This makes it 
considerably faster than the 40-MHz 
68030 in the Mac Ilfx, which achieves 
10,840 Dhrystones. 

As a macro cell, the ARM 6 gives 
systems developers complete flexibil¬ 
ity, allowing them to specify what oth¬ 
er system functions should be closely 
coupled with the processor. Apple spec¬ 
ified the ARM 610 as the processor it 
required; it adds a 4-KB cache, an 
MMU (memory management unit), and 
a write buffer to the ARM 6 macro cell. 
Although tlie other elements are inter¬ 
esting, it is the MMU that is unique in 



Photo A: The remarkable size of the 
ARM 610 is only apparent when 
compared directly with a 
universally recognizable object. 

GPS (GEC Plessey Semiconductors) 
recently became the second source 
for the ARM processor range. 


providing virtual memory control and 
memory permission access. 

The virtual memory control uses a 
translation buffer so that recently de¬ 
coded addresses are quickly available. 
It also uses a neat trick to provide fast 
table walking for traversing a list of in¬ 
direct pointers. 

Memory permission access may 
sound a little obscure, but it is actually 
a core technology that is required to 
develop a truly object-oriented operat¬ 
ing system. The memory controlled by 
the processor is divided into domains. 
Client objects can be created in the do¬ 
main and prevented from manipulat¬ 
ing other objects except with permis¬ 
sion from the domain manager. This 
forms the basis of a persistent object 
store. If an object is referenced but is 
not in memory, the subsequent fault 
can be used to activate the c(xle used to 
fetch that object from the persistent ob¬ 
ject store. 

Persistence is a key concept in cre¬ 
ating an object-oriented operating sys¬ 
tem. Even more crucial from a perfor¬ 
mance perspective, however, is garbage 


collection. As an object goes out of 
scope (dies), it continues to use mem¬ 
ory until the memory is freed. Anyone 
who has used Smalltalk will have ex¬ 
perienced the frustration of waiting 
while the garbage collector frees up the 
heap space when it’s full. The ARM 
MMU divides the memory into live and 
dead regions, thus allowing a separate 
process to garbage-collect the dead 
memory while an application concur¬ 
rently uses the live memory space. 

Tlie MMU was the key to the ARM/ 
Apple relationship. In working with 
Apple’s software designers, the ARM 
engineers created the level of hardware 
support that the software required. But 
the advantages of the ARM technology 
for Apple go beyond the design. 

A major consideration for Apple was 
the unusual measure of MlPS/milli- 
amperes. Desktop systems designers 
tend not to worry about the power con¬ 
sumption of the processor, but any 
portable system needs to be power- 
thrifty in order to preserve battery life. 
The ARM 610 uses some neat power¬ 
saving tricks that allow it to deliver 
0.10 MIPS/mA (an Intel 960 delivers 
around 0.02). 

Another important factor for Apple 
was the size of the processor. Small, 
portable devices require miniaturized 
surface-mount components. The ARM 
610 is just 1.4 millimeters thick and 22 
mm square and comes in a 144-pin 
TQFP (thin quad Hat-pack). Tlie actu¬ 
al silicon inside is back-lapped (i.e., 
ground down) to make it small enough 
to fit in the package. Even then the 
walls of the package arc so thin that 
they don’t provide a hermetic seal, so 
the silicon has to be specially coated 
before packaging. 

Perhaps even more impressive is the 
time scale within which the ARM 610 
was developed. From specification to 
delivery of complete silicon took just 
four months. Small wonder that ARM 
succeeded where others have failed— 
that is, in being the first U.K. company 
to have its CPU included in a mass- 
market product. 
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WE DIDNT HAVE TO PUT OUR 
OPTICAL PRODUaS ON PEDESTALS. 


(j. 


JERRY POURNELLE DID. 


I am pleased to report that I'm sold. The 

Fioneeer optical drive... is as solid as a rock _Thus, 

I'm discontinuing testing. Now I'll just use the drive. 

... I now rely on the Pioneer erasable optical disks for 
backup, for primary storage of really big files, and for 
archive copies of software... you 
really need something so easy to use 
that you'll routinely use it for 
backup... the Pioneer DE-S7001 will 
do the job very well indeed. Recom¬ 
mended. Byte {9191} 

The Pioneer six-pack CD-ROM 
Minichanger is great. We've had it in 
operation for the best part of the year 
now, on a number of different sys¬ 
tems. ... It has always performed 
flawlessly. . .it changes drives a lot 
faster than you'd expect it to.. .. It's 
really fast. .. .Accesses that used to 
take many seconds are now nearly 
instantaneous. Accesses that took 
over a minute now take a few sec¬ 
onds. I always did like the 

Minichanger_Now it's even bet- JERRY POURNELLE 

ter.... Incidentally, the Pioneer 
Minichanger will work just fine with a Mac. Byte {10191} 

The Pioneer DE-S7001 dual-purpose external 
optical disk drive I've written about before. Log your 
wordprocessor to that, save early and often, and 
you'll have it all. ... In a word, WORM drives look like 



RENOWNED COMPUTER COLUMNIST 


the ultimate in backup storage. Byte fI2/91J 

Suppose you erase a file? Overwrite one you 
wanted to keep? And suppose your house burned 
down? You don't have any off-site backup at all.... I 
could remedy that by installing the DE-S7001 on the 
network server and archiving on 
that.... Byte (11/91) 

1 have the DRM-600 running 
not only with QEMM386.SYS, but 
inside DESQview windows, which 
has the amusing result that I can 
actually have several CD-ROM win¬ 
dows open at once.... It's surprising 
how fast you can switch back and 
forth among them.... The Pioneer 
DRM-600... it's very convenient to 
have a bunch of CD-ROMs available 
without swapping. Byte (1/91} 

It's quite intuitive [the 
Pioneer CD-ROM Minichanger]: no 
instructions are required.... 
Recommended. Byte (V91} 

This technology is ^^ 
coming of age. Byte (1/91} // 

For more information or for a 
free VHS videotape "Pioneering The Future," about 
Pioneer optica! disk products, call 1-800-LASER-ON, 
and find out why Pioneer is the leader in optical disk 

technology. ^ PIOIMEER* 


DE-SlWi, Pkiieer DRM-BOGr and Pioneer DD-S510I etre trademarks of Pioneer Communimthns of Amerka, Inc. Q£iVtAA3S6.SyS attd DESQuiraf are of 

Quarterdeck Office Sysfetns. 
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that data into a scheduler and address book; and print, fax, and 
communicate that data to PCs and Macs, 

Apple says the Newton's value comes from its unique user 
interface, which is tightly tied to the hardware—traditional Ap¬ 
ple strengths. Apple believes that most people are looking for a 
set of very specific, highly customizable capabilities rather than 
the heavyweight general applications available today on PCs, 

In a reversal of past practices, Apple is licensing the technol¬ 
ogy in the Newton to third parties to help broaden the market. 
Sharp and other companies have already got licenses, and Apple 
expects at least one other company to launch a product based on 
the technology within a year of Newton's launch. Apple plans to 
have the Newton in production in January 1993 at a price under 
$1000; one source at Apple says it could quickly fall to $500. 

Two Different Apples 

The Newton is a bold new initiative for Apple. It works with 
Apple's existing products but otherwise has little in common 
with them. In fact, Apple is willing to support interconnection with 
the IBM PC standard more aggressively than with its own Mac¬ 
intosh products. This is not a problem, says Nick Baran, editor of 
the industry newsletter Pen-Based Computing. The Newton is a 
totally new product, “so any criticism of Apple for abandoning its 
user base is irrelevant.” 

Apple's Tesler says that subsequent Newton products will mi¬ 
grate away from being business tools and toward being purely 
consumer electronics devices. He acknowledges that games will 
play an important role. 

Creative Strategies International’s Bajarin tiiinks tliat Apple has 
an excellent chance of making the Newton succeed across dif¬ 
ferent markets. Says Bajiurn, “Apple is the only company that can 
participate in the digital [consumer electronics] revolution across 
the board—from the business to consumer market.” 

Dell and Gateway: The Road Well Traveled 

Compared to Newton’s radical design, Dell’s and Gateway's 
new subnotebooks are conservative. Yet all three have the same 
goal: to make computers as personal and portitble as possible. 
Bui while Apple is using an entirely new paradigm, Dell and 
Gateway rely on proven conventional design to deliver the best 
that can reasonably be expected today from a notebook PC. 

Like the 386 notebooks of the past few years, the 3i4-pound Dell 
320SLi (see photo 2) is a powerful, potentially desktop-replacing 
machine that doesn't compromise on processing power, display, 
hard drive space, and keyboard layout. The Gateway 2000 Hand¬ 
book (see photo 3) uses Chips & Technologies’ PC/Chip CPU 
(roughly equivalent to a 16-MHz 286) and .sacrifices a bit on the 
screen and keyboard. But the Handbook is smaller and nearly a 
pound lighter than the 320SLi. Despite the familiar feature lists, 
they represent the next wave in practical, mobile computers. 

The 320SLi crams a 20-MHz 386SL, a 2i^-inch 60-MB IDE 
hard drive, and up to 10 MB of system RAM into a tiny package 


Photo 2: The Dell 
320SLt is a robust 
4-pound sub- 
notebook. Us 
performance and 
many of its 
components match 
those of heavier 
3H6-based 
notebooks. 


Photo 3: The 

Gateway 2000 
Handbook is less 
powerful than the 
Dell 320SLi hut is 
smaller, lighter, 
and about $1000 
less. The Hand¬ 
book "s PC/Chip 
CPU is compara¬ 
ble to a I6-MHz 
286, but it can run 
Windows 3M 
reasonably well 


that measures 7% by 11 by ['A inches. In contrast, the Handbook 
uses a 2!^“inch 40-MB hard drive (splayed open to reduce height) 
and has a maximum 3 MB of system memory, but it is truly 
diminutive for a notebook at only 5% by 9^ by l^ inches. The 
320SLi’s keyboard is a full-size 85-key layout, designed with a 
3-millimeter key travel—exactly the same component used on 
Dell's larger notebooks. In tact, DelPs inclusion of the standard- 
size keyboard was one of the major constraints on the 320SL['s 
size. Gateway trimmed the Handbook's size by using a 78-key 
keyboard; it is acceptable, but not as good as Dell's. 

The 320SLi's other full-size component is its 9i^-inch VGA 
LCD. Although it's not backlit, Dell claims an impressive 12-lo- 
1 contrast ratio, similar to that of current backlit technology. The 
64-gray-scale screen is easy to read even in poor lighting condi¬ 
tions. The LCD fits into a lid that’s remarkably thin, at only Ym 
inch. The Sharp-manufactured glass panel is mounted directly 
in its plastic housing, avoiding the added weight of a metal frame. 
The 320SLi sports a full range of external ports. 

Gateway backlights its screen, but the Handbook uses 7X-inch 
double-scan CGA video to achieve its small size. Although graph¬ 
ics and text are “squashed” due to the fewer horizontal lines, the 
tradc-off of high-resolution video for portability is reasonable. The 
Handbook also has a full complement of external ports. 

Neither system has a built-in floppy drive. Instead, the 320SLi 
packs a single PCMCIA 2.0 memory-card socket, which is its 
primary gateway to external data. If you wanl to install an in¬ 
ternal modem or network adapter, you'll need to use the PCMCIA 
socket. The Handbook has no PCMCIA slot and reties on exter- 
nal add-ons. Dell includes an incredibly compact external floppy 
drive as pan of the standard 320SLi package; the drive is not 
much larger than a 3i^-inch floppy disk. Gateway’s optional flop¬ 
py drive is about twice the size of Dell's. 

Reduced battery size is a major contribution to trimming over¬ 
all size and weight. Both the 320SLi and the Handbook are pow¬ 
ered by nickel-metal-hydride batteries, with claimed battery lives 
of 3 and 4 hours, respectively. The 60-MB 320SLi will sell for 
$2199 and the Handbook for $1295, Both were scheduled to be 
available by the end of June. 

The Companion PC: Living Up to Its Name? 

Phoenix Technologies hopes that its Companion PC will be a 
success not only with current computer users but with everyone 
else, too. The company, which will not actually build the sys¬ 
tems but will in.stead license the design to others, is banking on 
three factors to break into the general consumer market: small size, 
low price, and easy-to-use embedded software. 

The embedded software sets the Companion PC apart from 
the Dell and Gateway systems. It supplies the basic popular 
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The Kodak Ektaplus 7016 printer gives you a built-in bonus of a convenience copier and^ till August 3t 
it comes with a whole array of other bonuses! 


BUE 


Here's a high-quality 16PPM printer with the incredible convenience of a built-in Kodak copier. 

No wonder it won a Byte Magazine Award of Merit. Imagine the increase in your work 
group's productivity with a device that supports both MS DOS and Macintosh computers, simulta¬ 
neously, through four printer ports. If that isn't enough, plug a fax board into your PC or MAC computer, 
and the Ektaplus 7016 printer becomes a plain-paper fax machine! 

fust for the summer of '92, the Ektaplus 7016 printer comes with an impressive list of bonuses, including 
a deck of font cards, and supplies—toner and a photoconductor kit—that should last you a year. And, 
just in case you need an extra incentive to buy now, we'll throw in a $200 cash rebate. This offer ends August 31, 
so call now for the name of a dealer near you: 1800 344-0006, Ext.456. 

See us at PC Expo Booth #2460. 
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Kodak Ektaplus 7016 printer 












Space-Savers 
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applications—communications (a fax modem is buiJi in), word 
processing, and database management—with the added dimension 
of ease of use by insulating users from the operating system. 
This software suite, written by Lotus Development, “brings the 
functionality of a spreadsheet, database manager* and word pro¬ 
cessor into the PIM [personal information manager] world ” says 
Gerry Purdy, senior director for portable systems at Phoenix 
Technologies. Usually, the PIM must adapt to work with the 
popular products for those applications. In the Companion PC, all 
function in a common envjnonmenl. Phoenix Technologies expccLs 
that mo.s{ systems based on the Companion PC will sell in the 
$600 range. Many will be sold through mass-market channels. 


Stand-Alone LCD Monitor £799.00 

This 10" black on white monitor is easy-to-read, yet compact. 
Resolution is 640x480 for sharp* flicker-free image. Sharp's 
high refresh rate, triple supertwist nematic technology with 
back lighting provides a super bright, low radiation screen with 
a wide viewing angle. The adjustable monitor base is only 
29x14 cm. It lets you mount the LCD monitor on vertical 
surfaces or fold for tranaporl. Comes with 1.5 m cable and VGA 
adaptor card. No external power required. IBM AT compatible. 



Popular Space-Saver Keyboard £79.00 

First successful alternative to conventional keyboard saves 60% 
desk space with a foot print of 27.3 x 15.2 cm. Has full travel 
tactilly responsive keys with standard left-right spacing for easy 
touch typing. 100 keys, compatible with IBM XT/AT PS/2. Many 
language versions available. 


9' VGA Monochrome Monitor £ 169.00 

640 X 480 resolution black on white screen with a femt print 
to match the Space-Saver Keyboard of only 25.0 x 25.7 cm. Tilt 
and swivel stand. No adaptor card included. 


To Order In Europe Call 44 - 306 - 876718 
Fax 44-306-876742 

1 year warranty on all products shown. Order direct from stock with 15 
day full return privileges. Visa, Master/Eurocard chargee and COD 
accepted, OEM and reseller volume discounts available, 

Atostockac/asarvfcad/h.' AUSTRALIA Tel2-9f3e-2777 - Fok2-908-2331 


First Choice in SpaceSaver Peripherals 

Euro House • Curtis Pood, 11 Old Water Yard • Dorking. Surrey 
UNrrED KINGDOM. RH41EJ - Phone 306-876718 • Fax 306-876742 



The Interface Is Key 

The winner in the race lo provide a mobile electronic helper for 
the rest of us will be the first to design a truly intuitive interface. 
Newton is a step in that direction, but the ultimate device will be 
as familiar and easy to use as a notebook—a paper one* that is— 
and a telephone. ■ 


This article is the resuit of a joint effort hy jive BYTE editors. Se¬ 
nior News Editor Owen Linder holm reported on the Apple New¬ 
ton from BYTE's San Francisco office. Senior Editor Michael 
Nadeau and Technical Editor Steve Apiki covered the Dell, Gate¬ 
way 2000, and Companion PC systems from our Peterhorou^h, 
New Hampshire, headquarters. Nadeau and News Editor Ed 
Per rat ore from BYTE's New York office wrote about enabling 
technologies. Finally, Andy Redfern, our London bureau chief in¬ 
terviewed the ARM folks on the Newton s CPU. 


COMPANY INFORMATION 


Apple Computer, Inc. 
(Newton) 

20525 Mariani Ave. 
Cupertino, CA 95014 
{408) 996-1010 

Circle 1T 36 on Inquiiy Cord, 

Dell Computer Corp. 
(320SLi) 

9505 Arboretum Blvd. 
Austin, TX 7R759 
(512J 338-4400 
fitx: (512) 338-8700 

Circle 1137 on Inquiry Cord, 

(lateway 2000* Inc, 
(Handbook) 

610 Gateway Dr. 

P.O. Box 2000 

North Sioux City. SD 57049 

(800) 523-2000 

(605) 232-2000 

Circle 1138 on Inqi/iry Cord. 

Hewlett-Packard Co, 
(HP95LX* Kittyhawk) 

3(K)0 Hanover St, 

Palo Alto, CA 94304 

(800) 752-0900 

(415)857-1501 

Circle 1139 on Inquiry Cord. 


MiniSfor Peripherals 
Cor|>, 

(] .K-inch hard drives) 

2801 Orchard Pkwy. 

San Jose, CA 95134 
(4{)8) 943-0165 
fax: (408) 434-0784 
Circle 1140 on Inquiry Cord. 

Phoenix Technologies, Ltd. 
(Companion PC) 

846 University Ave. 
Norwood, MA 02062 
(800) 344-7200 
{617) 551-4000 
fax:(617)551-3750 
Circle 1141 on Inquiry Cord. 

Sharp Electronics Corp. 
(Sharp Wizard) 

Sharp Pla/a 
P.O, Box 650 
Mahwah* NJ 07430 
(800) 237^277 
(201)529-9593 
Fax:(201)529-9637 
Circle 1142 on Inquiry Cord, 
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esignCAD 2D, Like Leonardo da vinci s con¬ 
cept of a rotary blade aircraft, it is ahead 
of its lime, not only in technology, but also 
in cost and value. 


DesignCAD 2D is only $349, and it has more and 
better features than the other CAD programs that 
cost $3,000! 

And, if you're ready for a three dimensional 
CAD program, there is the state-of-the-art 
DesignCAD 3D ... for only $499! 


So, how come theirs costs several thousand dollars 
and ours costs a couple hundred? Go figure. (Why do 
you think the Mona Lisa is smiling like that?) 


Your product designed with DesignCAD? 
Let us know, and maybe welt put it in one 
of our ads. 


CAD/CAM Software 


mmm magazine ^ 


I EDITORS- H EDITORS' 
CHOICE ■ CHOICE 


OfiC^mEMir n, tr IBSi 


For a free demo disk 

and 16 page color brochure, 

contact: 


American 

Small Business Computers, Inc. 

One American Way* Pryor, Oklahoma 74361 
(918) 825-4844* FAX (918) 825-6359 

European Headquarters: 

102 Roe La Fontaine* 75016 Paris, France 
Phone 331 4520 e54&* FAXjgl 4S2& 

- s, 

other officedin: l j 
Athens • ^ j 

Mexico Piffi|^ 


Circle 10 on inquiry Card, 













In Canada. calM 300 466^7999 ** Upgrade upgi^Ri^|^» 

of psjfcnaserequjrod OpaJer pnce^ may var^dm^vaiidih U S A only eKpWf 
OS/2 Crash Protection and Workplace Shell are t^Vdemafks (rf International 
companies =1992 IBM Corp ■ ^ ^ ' 











It’s not about 
fixing old windows. 

It’s about 

opening new doors. 


OS/2® 2.0 is more than a new version. It’s a new vision. 

A true operating system that takes your DOS, Windows™ 
and OS/2 applications beyond the limitations of the 
past—lets you do more with them than you ever could 
with DOS or DOS witli Windows. 

Unlike Windows, OS/2 2.0 can run multiple DOS, 
Windows and OS/2 applications at the same time, in 
separate windows on the same screen. Print a document 
and calculate a spreadsheet while you create a new 
letter. Use icons to print documents without even open¬ 
ing the program. You can even “cut and paste” between 
any applications—the possibilities are endless. And 
with OS/2 Crash Protectionr eaeh running application 
is protected from the next, so if one goes down it won’t 
affect the others. 

Of course, there’s a graphical interface that makes 
OS/2 easy to install, leant and use—the Workplace Shell7 
but maybe die best part is that for less than the eost 
t)f DOS and Windows, you get die capabilities of both. 
Plus all the added benefits of OS/2 2.0—including 
Adob<‘ Type Manager.” So for a whole lot less, OS/2 gives 
you a whole lot more. 

For an IBM authorized dealer 
near you, or to order OS/2 2.0 from 
IBM—at special introductory prices of 
$49 for Windows users and $99 from 
any DOS-caU I 800 3-IBM-OS2? 

Introducing OS/2 2.0. 



- DOS, Windmvs and OS/2 applications from a sin^e syst€^m, 

- OS/2 Crash Protection helps shield applications froni each other 

- Mow pre-installefl on PS/2^ Models 56 and 5Z 

- Supported on most !BM-compatible 386 SX PCs and aboi^. 

- OS/2 2.0 upgrade: $49 from Windows, $99 from any 
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WEHELOWDONG 

OURSDUMIDS 



Sound Blaster™ is the PC sound standard, 
and its new low price makes it sound better 
than ever. Its great quality sound, multiple 
source sampling and text-to-speech capa¬ 
bility makes ordinary computer games 
anything but kidstuff. 

NOW JUST $149. 



Visit your computer retailer or call us today at 1 800 998-LABS. 

CREATIVE LABS, IHC. 

SoLfTid Blaster Is a Irademark cK Creadve tabs, Inc. ATI othw maihs aie owned by their respeclwe companies. ©1992 i[>ealive tabs, toe. All rights reserved. 

Circle 144 on Inquiry Card. 


lust a few dollars more moves you 
up to Sound Blaster Pro Basic. 
With stereo sound, 7 software titles, 
20 voice capacity and CD-ROM 
interface, it's the number one 
choice for multimedia. It’ll even 
play your music CDs. 

NOW JUST $229. 


Sound Blaster Pro ratchets the 
standard up one more notch with 
all of the above, plus a complete 
MIDI kit with adaptor and 
sequencer and even more soft¬ 
ware. So it can handle everythmg 


from Fugues to Funk, 

NOW JUST $299. 
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PRACTICAL 
DESKTOP VIDEO 


Making the Cut 


PART 4 


In the end, the success of your desktop video productions hinges on editing 


TOM YAGER 


Y ou*ve shot your video, collected your various graphics, 
and perhaps even added some original animation. Now 
comes the most important task in desktop video pro¬ 
duction: editing. 

It’s during the editing process that the unconnected mish¬ 
mash of raw materials you’ve amassed becomes a cohesive 
unit. Regardless of the care you exercise in shooting and plan¬ 
ning, only a well-executed edit will result in a quality video. 
It’s also during this process that you blend audio and graphics 
overlays into your video. 

In addition to being the most important part of desktop 
video production, editing is, in many ways, the most de¬ 
manding. Therefore, this article is the longest and most tech¬ 
nical of the series. I’ve packed a lot of information into this 
small space and have had to leave out some details so that 
you can view the editing process from beginning to end. 

Timecode and Striping 

One tiling that sets a professional editing system apart from one 
built on low-cost, consumer-quality components is accuracy — 
the relative ability of a VCR’s transport mechanism to position 
itself at a specified location on the tape. Your home VCR 
probably has either a simple counter or elap.sed play time to 
display the tape’s position. These features roughly measure 
the movement of the tape through the machine, and they vary 
in accuracy depending on implementation. Don’t expect them 
to represent the tape’s position to an accuracy of better than 
1 second. 

A second doesn’t seem like much, but when you’re editing, 
it can be an eternity . This becomes particularly evident when 
you edit footage of a person talking. A second or more of 
slop can have you cutting in on an awkward facial expres¬ 
sion or some background annoyance. Editing video that was 
shot hand-held (or, as I recommended, with a Sleadicam JR) 
often requires precision to cut in after the camera is stabi¬ 
lized and out again before the camera rattles into position for 
the next shot. 

Timecode, a digital marking that precisely identifies each 


video frame on a tape, solves the problem of achieving posi¬ 
tional accuracy. Quality video decks can read this digital code 
as you play the tape or record material onto it; thus, the deck’s 
transports can accurately locale a specific frame. The process 
of recording timecode to a tape is called striping, and how 
and when you stripe your tape depends on how your facility is 
set up. Professional editing VCRs, such as the ones in the 
BYTE Multimedia Lab, offer built-in timecode reader/gen¬ 
erators as either a standard feature or an option. These decks 
can record timecode in one of two ways: either as a video 
signal placed in the invisible vertical (blanking) interval (i.e., 
the space between video frames) or as an audio signal record¬ 
ed to one of the deck’s audio channels. The latter is most 
common for desktop video applications, and it is also the ap¬ 
proach that external timecode generators use. 

You can stripe timecode onto a tape before, during, or after 
you record video material. You should prestripe the tape you 
plan to record in an 

evn 


editing session; re¬ 
member that editing 
calls not only for pre¬ 
cise location of seg¬ 
ments on the playback 
tape but also for ac¬ 
curate positioning of 
edits on the recorder. 
Presiriping creates a 
timecode reference 
(usually on the audio 
U-ack) that is not erased 
during recording. 

When you stripe a 
tape, you must also 
record a video signal. 
Black video generated 
by a computer graphics 
card, a camera with 
its lens cap on, or an 


ACTION SUMMARY 


The editing process is what 
separates good video from bad. 
Good editing requires the pre¬ 
cision of high-quality equipment 
that supports timecode and 
external sync. In addition to 
cuts and transitions between 
different pieces of video, editing 
also involves adding graphics, 
titles, and audio to create a pol¬ 
ished presentation video. 
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MAKING THE CUT 


Dennis Allen 

Editor-in-Ch^BYTE 


Photo 1 : Thefir^f step m video is creating a graphics 

file with a bcickground made up of the key valor—in this case, 
black. 



Photo 2: When shooting the video, you should posititm your 
subject so that the title will not obscure anything signiftcant 
in the Ji ame. 


external sync linii is usually the best choice. The combinaiion 
of black video and limecode should extend at least as far as the 
total anticipated length of your video. I tend to prestripe fresh 
tapes from beginning to end right after I unwrap them; it’s a lot 
like formatting a disL 

Professional editing decks arc frame-accurate. They can read 
and write timccodc, and their controlling electronies let them 
star! and stop recording exactly on specified Limecode locations. 
Quality decks can perform single-frame edits in which only one 
frame of video is recorded in perfect sync with the frame that 
preceded it. Single-frame edits are used primarily in recording an¬ 
imations. 

Getting in Sync 

Frame-accurate positioning is only one clement of a clean, ac¬ 
curate editing system. Frames of video are recorded onto a tape 
in rapid .succession, following a predictable pattern with a precise 
rhythm called sync. Where limecode handles the timing between 
frames, syne handles it within each frame. To make a clean cut 
from one video frame to another, you must make sure that the be¬ 
ginning of a new frame of video precisely abuts the end of a pre¬ 
ceding Frame. Missing a frame's boundary will throw off the 
rhythm of a video frame, producing poor results. Poor sync is 
at the root of many bad-looking edits and is something that you 
can't fix later. 

You need to synchronize every video device you use in your 
editing session. To do this, you have to select a master sync 
source that determines the video timing of all your devices. The 
source should provide an uninterrupted video signal. Plenty of 
qualified sources are available, including video cameras. Sup¬ 
pliers of professional video equipment offer small, fairly inex¬ 
pensive “black boxes” that supply sync. 

In the Lab (as in any facility where the equipment is recon¬ 
figured frequendy), the best source for a sync signal is a dedicated 
one. The Diaquest DQ-422 VCR controller in the Lab's PC puts 
out perfect, uninterrupted sync, 1 use this source even when the 
PC is not directly used in the edit to save me considerable re¬ 
cabling when 1 switch from one configuration to another. 

Once you've identified a viable master sync source, you must 
lock all the video devices you plan to use onto that source. For 
some types of devices, this is easy: The Lab's Truevision video 
cards (NuVista+ and AT Vista) can automatically synchronize 
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their video signals to an external source to cleanly overlay video 
with computer-generated graphics* Some video cameras, too, 
can lock into an external sync source. Video cameras and graph¬ 
ics caids can adjust their video timing internally. The process of 
synchronizing a camera or graphics card to an external signal is 
called genlock. 

A more difficult problem occurs with videotape. Unlike gen- 
lockable sources, videotape possesses its own unalterable sync, 
laid down when you make a recording. To synchronize a VCR or 
any device that isn’t inherently genlockable, you need a TBC 
(time-base corrector). A TBC electronically shifts the start of 
each recorded video frame to coincide with the timing taken 
from an external video signal. It also makes an electionic record¬ 
ing of each video frame and plays that frame back when it sees the 
start of the sync source’s frame. Most TBCs let you adjust certain 
aspects of the video that they synchronize (e.g., color saturation 
and hue). 

The drawback to TBCs is their cost: You should plan on spend¬ 
ing about $HXM) for each video source that requires time-base 
correction. This price buys cither an externa] unit, which may 
contain multiple TBCs, or an expansion card (with one TBC) 
that plugs into your computer. Remember, though, that you don't 
have to use a TBC for any device that supports genlock. The 
Panasonic AG-7650 S-VHS player and AG-7750 recorder both 
have built-in TBCs; this feature played a pivotal role in my de¬ 
cision to use these decks. 

Once you've figured out how to synchronize the devices in 
your setup, you must make the physical connections between 
them. The physical wiring for sync of a video suite is often re¬ 
ferred to as a sync network. If you've ever hooked up a comput¬ 
er network, you'll find the process surprisingly similar. 

A sync network starts at the master source and ends wiili the last 
device in the chain. Like any network, it must have a terminating 
resistor at the end of the wire. How the tennination is handled de¬ 
pends on the device. The Panasonic VCRs will cither pass through 
reference sync to the next device in the chain or, at the 11 ip of a 
switch, terminate the sync network. Some devices, however, c//- 
ways temitnate. If you have only one terminating device, you 
can place it at the end of your sync chain. If you have more than 
one or if your sync network needs to handle many devices, you 
can use a distiibution amplifier to split your master sync signal into 
multiple outputs that you can terminate individually. 

continued 
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CA-SuperCalc 

Lotus 1-2-3 

Microsoft 

Excel 

Ease of use 

7.30 

6.50 

7.11 

Memory Requirement 

7.00 

5.41 

6.14 

Ease of programming 

6.48 

5.86 

6.26 

Ability to manipulate data 

7.31 

6.71 

7.00 

Sorting capabilities 

7.50 

6.64 

6.68 

Provision for software security 

6.96 

5.25 

5.10 

Report writing capabilities 

6.78 

5.33 

6.17 

Ease of use of interface 

7.45 

6.19 

6.77 

Software Integration capabilities 

7.30 

6.23 

6.78 

Ease of data retrieval 

7.50 

6.78 

7.00 

Satisfaction with product profitability 

6.81 

5.75 

6.42 

Overall quality of product 

7.70 

7.18 

7.53 

Provision for customer support 

7.52 

5.79 

6.22 

Charges for training time 

6.43 

5.60 

5.71 

Provision for technical support 

7.34 

5.55 

5.95 

Provision for marketing support 

6.69 

5.71 

5.93 

Documentation & product Information 

6.90 

6.70 

6.98 

Frequency of updates & revisions 

6.59 

5.75 

6.15 

OVERALL AVERAGE 


6.05 

6.44 






CA90s 


I CA-SuperCalc 


Recently, conducted a survey of some people who 

know more about spreadsheets than anyone. 

The people who sell, install, and support them for a living. The 
survey asked hundreds of spreadsheet dealers and 
resellers all kinds of questions to find 
out what the pros rate as the best 
spreadsheet. And the pros told them. 

CA-SuperCalc.® 

In virtually every category from 
ease-of-use to technical support, 

CA-SuperCalc was rated higher than 
Lotus** 1-2-3® and Microsoft® Excel. 

We’re not surprised. While Lotus and Microsoft 
have been fussing over their many different spread¬ 




sheet versions, we’ve been stuffing one spreadsheet, CA-SuperCalc, 
with everything you would ever want. From spreadsheet linking 
to 3-D graphics and beautiful, presentation-quality output, 
CA-SuperCalc has it all. 

And it runs on just about any PC. 

But the best part is the price. At $149.00, 
CA-SuperCalc costs less than half the price of Lotus 1-2-3 
and Excel. Heard enough? Call 1-800-CALL CAl 
today for the name of the nearest dealer where you 
can buy the best spread¬ 
sheet there is. 

If you’re willing to 
spend a couple hundred 
dollars less. 


(lOMPUTBR* 

jHssooates 

Software superior by design. 


©Computer Associates International, Inc., One Computer Associates Plaza, Islandia, NY 11788-7000. All produa names referenced herein are trademarks of their respective companies. 
© 1991 by CMP Publications. Inc., 600 Community Drive, Manhasset, NY 11030. Reprinted from VARBUSINESS with permission. 
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Photo 3: Wherever the key color appears in ihe graphic, 
the video shows through when you overlay the graphic on 
the video. 


Editing Types and Setups 

How you connect video oulpuls and inputs depends on the type 
of editing you plan to do and the mix of equipment you've goL 
Generally, the more elements you roll into a video, the more 
complicated the connections geU Here are just some of the metlv 
ods possible with an affordable desktop video production setup. 

The simplest editing method is called ctm only, so named for 
the abrupt traiisilion between edited scenes. The new scene sim¬ 
ply replaces the old one. If you watch a TV program or a film, 
you'll notice that the vast majority of edits are cuts. It is, therefore, 
perfectly reasonable to use a cuts-only system as your exclusive 
means of video editing. 

The simplicity of cuts-only editing is evident in the process of 
interconnection and execution. With interconnection, you can 
limit the video equipment to two units: the player and the recorder, 
[f the edit doesn't call for computer-generated graphics, the con¬ 
nection is easy: You just patch the video and audio outputs of the 
player directly into the inputs of the recorder. In the ease of the 
AG-7650 and AG-7750, the decks' internal TBCs ensure that 
tliey iire synchronized. You can use an external sync source if you 
wish. 

Execution of an edit in a cuts-only system requires only one 
unit: the player, A singic-edit event consists of an in point and an 
out point, both identified by timecode. You need in and out points 
for the player and the recorder. Also, while the duration between 
the in and out points should match, the player's and the recorder's 
timecodes don't need to he the same. Thus, you can reduce a 
cuts-only edit session to a list of pairs of numbers representing the 
player's and the recorder's in and out points. Editing software, 
such as you'd 11 nd on dedicated video-editing consoles, lets you 
mark your in and out points interactively. The software then 
sends commands to the video decks to carry out the edits, h also 
lets you maimain a list of edits that you can save, mcall, or mod¬ 
ify at will. 

Adding graphics to your video complicates your setup be¬ 
cause you can no longer simply wire your player and recorder to¬ 
gether. Edits get more complicated, too, because some will refer 
to material ou your playback tape, others to graphics stored in your 
computer, and still others to combinations of the two (e.g., when 
titles overlay recorded video). The Lab's three computer sys¬ 
tems use pass-through, in which the video output from the play¬ 
back deck is connected to the video card's input. The card's out¬ 


put is then connected to the record deck. For ordinary edits (i.e., 
cuts), the card passes the player's video signal through to the 
recorder without modifying it. When graphics arc involved, the 
graphics card either replaces or enhances the playback video. 

This setup, involving one video playback source and including 
computer-generated graphics, is something 1 call modiftedcutS’ 
only. Going from one video scene to another must be done as a 
cut, but transitions between graphics and video can often include 
special effects. I don't have room here to launch into a discussion 
of these effects. My reviews of the Newtek Video Toaster (see 
“Newtek's Video Toaster Makes Professional Video Afford¬ 
able,” March 1991 BYTE) and the AT&T GSL (Graphics Soft¬ 
ware Labs) StudioMasier Pro (see “Edit Video at Your Desk ” 
May BYTE) cover them in more detail. Suffice it to say that, 
when used in moderation, transitional effects are a nice alterna¬ 
tive to dry cuts. 

A modified cuts-only system represents the most cost-effective 
way of pulling the editing portion of a desktop video production 
system together. The other alternative is an A/B roll, which in¬ 
volves adding a second source deck. (This can go on to an A/B/C 
roll and so on,) An A/B roll system requires a computer-con¬ 
trolled device (e.g., the Toaster) that switches between multiple 
video inputs. With the system, you can apply transitional effects 
to edits between two video segments. An A/B roll system is con¬ 
siderably more difficult to manage than a modified cuts-only 
system, and 1 think the latter system best serves most budding 
video producers. 

Feast Your Eyes 

Some of the raw materials that make up a completed video don't 
exist in final form until you're ready to edit. Among these aie 
overlay graphics {including titles) and additional audio. I'll dis¬ 
cuss the audio later. 

Compared to other computer-generated graphics, overlay 
graphics require some special considerations. The most com¬ 
mon type of graphical overlay is the title, which is often used to 
identify the person or thing on-screen or to add other textual in¬ 
formation without obscuring the video playing underneath. 

When you combine video and graphics, the graphics usually oc¬ 
cupy the foreground and fully or partially obscure the underlying 
video. This is easy to manage on most systems. With the True¬ 
vision cards, you can define a key color for each graphic. Wher¬ 
ever the key color appears in the graphic, the underlying video 
shows through. For example, if you set your key color to black and 
create a graphic of white letters on a black background, the black 
background will disappear w'hen you execute your edit, and the 
letters will seem to float on top of the video (see photos 1,2, 
and 3). The Toaster doesn't use key colors; it uses brightness 
(luminance) to determine which portions of the graphics show 
through to the video. In effect, this limits you to two key colors: 
black and while. 

On the Lab'.s PC, I use AT&T GSL's RIO to generate my dtles. 
In fact, I like the quality of RIO's output so much that I often ex¬ 
port RIO graphics to the Lab's Mac and Amiga. The scalable 
fonts, drawing tools, and antialiasing make RIO perfect for cre¬ 
ating graphics intended for overlay. Unforumately, I don't have 
a PC editing system that lets me automatically integrate RIO ti¬ 
tles and graphics into my videos. 

On the Mac, I use various tools, Adobe Illustrator and Photo¬ 
shop make a good combination for most titling/overlay jobs. 
Symantec's More makes quick work of simple layouts. Running 
the output through Ray Dream's JAG software applies antialiasing 
to help smooth things out. To prepare a title or graphical overlay 
for a Mac-based editing session, I only need to save or convert my 
OLitpul to PICT format. 

continued 
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When will optical drives be as fost os hard drives? At Pinnacle, 
and only Pinnacle, we proudly answer... today! Introducing 
the PMO-bSO"', a high speed 650 M8 rewritoble 
optical drive featuring Pinnacle's own OH O'" 

(Optical Hard Drive) 
mechanism. The 
PMO-650 works 
like a hard drive, 
feels like a hord 


QHD450 medwnsm by Piimotk Micre 


drive, but it’s better- it’s optical. 

And with optical there are many advantages: 
removability, reliability, infinite capacity and a low cost per ‘ ^ \ 
megabyte of disk storage. 

Pinnocle's k&D center, located in Colorado Springs, CO, is one of the most 
advanced optical research and development facilities in the country. The Pinnacle R&D Center is now 
the leader in optical drive performance and innovation. 

The PMO-650 is faster thon a Seagate'^ ST4350tJ magnetic hard drive ond 
five times foster than Sony's^ SMO-E501 opticol drive. With speeds foster 
than most hard drives, the PMO-650's opplicotions are 


endless. It can replace existing hard drives for generol **■ • 36oo rpw mtutiaii jpeed 

I I I r ■ I + 19 msec effective access Hme' 

dato Storage or con be used for verticol oppiicotions 


such as digital audio, digital video or multimedia. 
The PMO-650 is the ultimate storage system. 

It's more than a hard drive. It's optical. 
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The Amiga probably has more tilling packages available for it 
than the Mac and the PC combined. Because Pm concerned with 
quality results, I use IheToastcPs CG (character-gcneralor) mod¬ 
ule. li lacks scalable fonts, but it comes with a huge as.sortmenl of 
bit-mapped fonts and a lot of Ihii d-parly font support. The Toast¬ 
er CG also does crawls (i.e., horizontal rolling of text across the 
screen) and scrolls (i.e., vertical rolling of text). 

Cut! 

A computer's ability to aulomaic a video-editing session is cer¬ 
tainly one of the leading reasons desktop video pn:>duction has be¬ 
come so popular. Two editing systems in the Lab are housed in 
the Mac and the Amiga. 

The Mac-based system runs AT&T GSL’s StudioMasier Pro, 
The package lakes an almost entirely graphical approach to edit¬ 
ing, It represents playback in and out points not only with time- 
code but with postage-stamp icons that are taken from the video. 
SludioMaster Pro uses the Diaqucsl DQ-Animaq to control the 
Liib’s two Panasonic VCRs and the Truevision NuVista+ card for 
graphics and overlays. Of Ihe Lab’s two editing software sys¬ 
tems, SludioMaster ^o is the simplest to understand and operate, 
Graphics arid graphical overlays are PICT files, and edits in¬ 
volving overlay graphics show a user-selectable key color, Stu- 
dioMaster Pro can also apply simple transitional effects between 
scenes; thus, it offers some of the benefits of an A/B roll editing 
system. 

If StiidioMaster Pro’s trump card is its simplicity, the Amiga- 
based editing system can claim versatility as its domain. RGB 
Computer and Video’s Ami Link VT is a Toaster add-on that 
provides VCR control, editing soflware, and automatic control of 
the Toaster’s switcher module. It relies on Videomedia’s V-LAN 
system to control the VCRs. 

AmiLink VT is more difllcuh to learn and use than Studio- 
Master Pro is, but it’s more capable. In addition to the Toaster’,s 
four video inputs, AmiLink VT can use the Toaster’s dual frame- 
stores (i.e., graphics buffers), background color generator, and CG 
as video sources. Each edit gets a page of its own that details in 
and out points, video sources selected, the transitional effect (if 
any), and the name of the CG page or framestore image used 
(the Toa.ster identifies these numencally). 

Between the two editing systems, Pd nod toward combining the 
AmiLink VT and the Toaster. The AmiLink VT can handle future 
expansion of your facility. There’s also room in the V-LAN stan¬ 
dard to control devices other than VCRs, including audio mixers 
and external video switchers. In the Lab’s modified cuis-only 
configuration, the AmiLink VT proved to he a stable and com¬ 
petent editing system. 

Grab ’Em by the Ears 

Because camcorders record audio along with video, you might 
wonder what more audio you need. Additional audio adds punch 
to your video and reinforces your message. Fx|uipping your de.sk- 
top video production setup for external audio takes a little doing, 
but it’s worth it. 

Mu.sic appropriate for profcs.sional video doesn’t grow on 
trees. You can use prerecorded commerciaJ music foj- a fee, but 
it can be expensive and difficult to arrange. A far better choice is 
canned production music. Killer Tracks is one of several com¬ 
panies that create music for use with video and distribute it on 
high-quality CDs. 

One alternative to CD production music is a MIDI file. Using 
MIDI, you gain control over the song’s tempo, length, instru¬ 
ments, and mix. Tn effect, MIDI is a 16-track digital recording, so 
the depth and quality of the music is virtually boundles.s. 

Using MIDI music in a video requires a PC equipped with an 


internal MIDI controller or sound-generating card or an Amiga or 
a Mac equipped with an inexpensive MIDI box connected to its 
serial port. You need two kinds of soflware: the MIDI data and the 
sequencer that creates and controls it. 

In sequencers, I’ve found no equal to Blue Ribbon Sound- 
works’ Bars & Pipes Protessional for the Amiga. Its interface is 
easy to understand and so extensible that people at any musical 
level will feel comfortable with it. It processes music in real 

A 

XA computer's ability 
to automate a video¬ 
editing session is one of 
the leading reasons desktop 
video production has 
become so popular. 



lime, and its lime-line orientation .supports sync to limeeode. It can 
irigger MIDI and other events at precise rrame kx^ations, making 
it easy to synchronize your audio and video. 

The sequencer I use most frequently on the Mac and PC is 
Master Tracks Pro from Passport Designs. This package offers 
quick access to the parameters you’d most likely change in a 
piece of canned MIDI music: tempo, instruments, and duration. 
While it lacks the ease of u,se and breadth of the Bars & Pipes Pro¬ 
fessional arsenal of real-lime tools. Master Tracks Pro has enough 
power to put you solidly in control of any MIDI music you buy 
or create. 

If you’re fortunate enough to have a keyboard musician on 
staff, you might coax him or her into recording some music for 
your video. You can also use a notation program, such as Midi- 
soft’s Studio for Windows, to turn sheet music into MIDI files. But 
if you aren’t musically gifted, it’s probably best to stick to canned 
MIDI files. 

Voyetra Technologies is one of many companies offering 
MIDI production music. Voyctra’s MIDI files come premixed for 
the Roland SC-55 Sound Canvas, a MIDI sound module that 
uses digital sampling and internal effects lo produce rich, realis¬ 
tic instrument sounds. This is the best-sounding module I’ve 
used, and it has dozens of ROM-based instrument sounds to 
choose fmm. 

If you want complete control over the shape of your video 
production music, the best electronic instrument 1 know of is the 
Ensoniq EPS 16 Plus. This digital-sampling keyboard produces 
music by playing back digital recordings. Its grand piano and 
orchestral voices are strikingly realistic, its drum sounds range 
from lechno-pop to hot and heavy, and its built-in effects unit 
makes its output glow. The BPS 16 Plus has a built-in 8-track se¬ 
quencer that is powerful enough to obviate the need for host- 
computer MIDI gear and software. It also contains an internal fiop- 
py drive that it uses to store instrument and sequencer files. What 
sets the EPS 16 Plus apart from other synthesizers is its ability lo 
record sounds and use them as instruments. You can use it to 
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Answer Your Really Tough Questions with SPSS for Windows. 


Learn Fast Work Fast 

extremely easy to team and use. With just the 
fifth hit of Windows experience f have, I got through 
without touching the manuai.'^- John J. Kaiamarides, 
Greenwich Associates. The 100% Windows interface 
makes doing anefysis simple. Hypertext help and an 
on-line glossary of statistical terms are just a click away 


Complete Data Management and Editing 
n'he data management capatilities are exceifent - even tetter dian 
dBASE.'^-Wilfiam O'Hara, Ph.O., fhtrtck Associates. Enter data or read rt 
directly from Excel,™ Lotos® dBASE® and SdL™ databases, then edit it and 
use it many ways - easily 
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In-depth Statistics 
7 haven't run into a 
statistical calculation 
I needed that I couldn't 
find “-Thomas W. 
Gruen, CBA Service 
Corp. Use correlations, 
crosstabs, regression 
and more. You won't 
grow out of this package. 


What factors influence purchases? Is sendee quality high? Are dosage levels optimal? You need answers you can be 
confident in. But, you can’t do in-depth analysis with your spreadsheet or database - they only give you simple sums 
and percentages. 

Don’t stay locked in a spreadsheet cell. Break out with SPSS® for WfedowsZ Subset, sample, aggregate, explore, 
summarize, poke, prod, slice and dice your data to get the answers you need. Analyze surveys, dig into databases, 
improve quality, conduct research studies, forecast sales and prepare reports with ease. All without writing complex 
macros or queries. Find relationships, see patterns and trends, determine significance and use the past to predict the future. 

Learn fast, work fast. Prepare for your analysis quickly with SPSS’ full-featured Data Editor. Choose firom a broad range of statisti¬ 
cal routines that produce full-color charts automatically. Hot button between charts and related numerical output. Share information 
using DDE and OLE. Put together a great presentation with our business graphics, reports and tables. If you need help, the docu¬ 
mentation is full of statistical “how to," and experienced technical support is just a phone call away. 

For a limited time, you can get answers to your reaUy tough questions at a really special price. 

Call 1(800)543-5835 now for details. 
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record sound effects, “borrow” instruments from other synthe¬ 
sizers, or even do short voice-overs, all under the exacting con¬ 
trol of either your computer or the EPS 16 Plus’s built-in se¬ 
quencer. 

Laying It Down 

You can add audio to video in several ways. On the high end 
are professional digital multitrack recording systems that record 
CD-quality audio directly to your computer’s hard disk and play 
it back in perfect sync with your video. More affordable, however, 
is the analog equivalent of this approach: the multitrack audiotape 
recorder. 

You need a multilrack deck to add audio to video because 
you must reserve one or two tracks for the video’s original 
soundtrack (the one recorded by your camcorder, most likely). 
Once you have captured the video’s original audio, you can add 
to it, filter and process it, and otherwise manipulate it any way 
your equipment allows. Even the simple equalization of audio 
levels between scenes makes outbound audio worth the effort of 
setting up. 

In the Lab, a Tascam MIDlStudio 688 handles the audio. This 
is an 8-track cassette deck with a 2()-input mixing console. It 
squeezes eight tracks onto one side of an ordinary cassette tape by 
doubling the tape’s speed and applying dbx noise reduction. The 
result is incredibly good, and while the 688 is no lightweight, 
it's compact and inexpensive compared to full-digital or reel-to- 
reel systems. 

Among the 688’s endearing features is its support for time- 
code, which it records as audio data on a reserved track. The 
deck itself doesn't read or generate timecode, but an external 
unit, the Tascam MIDlizer (MTS-IOOO), can do that and more. In 
the Lab, the MTS- KKK) takes in timecode from two sources—the 
688 and the Panasonic AG-775() video recorder—and plays sev¬ 
eral roles based on the timecode data. 

I handle audio after the bulk of the editing is done so that 1 can 
send the entire audio program along with the accompanying 
timecode from the recorded tape to the 688.1 then adjust audio 
levels, add audio effects, and add music or voice-overs using the 
remaining five audio tracks left after the timecode and the orig¬ 
inal stereo soundtrack are recorded. If you work in stereo, those 
five tracks disappear quickly: I reserved two tracks for the final 
stereo mix-down (I’ll explain that shortly), used two more to 
cany stereo music or sound effects, and used the remaining one 
for voice-overs. This scheme works, but it can be limiting. For ex¬ 
ample, you can’t effectively cross-fade between two pieces of 
music. Unless you know that your video will often be shown on 
a stereo-capable system, expending the effort to preserve full 
stereo may not pay off. 

Another common u.se for external audio in video is for voice¬ 
overs. A multitrack recorder makes these easy, but remember 
that some voices record well and others don’t. Professional voice 
talent needn’t be expensive, and it can be as close as your local 
radio station. 

Once you’ve got your music and voice-overs laid down on 
tape, you need to do the mix-down. For a very short tape or sim¬ 
ple mix, you can probably get away with mixing down directly to 
the video recorder. The 688 doesn’t use any automated mixing, 
but it does let you cut tracks in or out under MIDI control. For 
more complicated mixes, you’ll want to mix down to a reserved 
unck (or pair of tracks) on your recorder. You’ll need to script out 
the mix-down, detailing which volume sliders come up or down 
at specified timecodes. Don’t try anything too fancy—you only 
have two hands. If you are lucky, you can do a scripted mix- 
down in one take, although you’ll probably have to make subse¬ 
quent passes, using moments of silence to punch in and record 

continued 
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COMPUTER SECURITY PRODUCTS 

COMPLETE LINE OF PROVEN AND EASY TO INSTALL 
COMPUTER SECURITY PRODUCTS FOR COMPUTERS. 

'^Security System 

This system allows you to secure all your 
computer components: CPU, monitor, 
keyboard, printer. Internal component 
security: Kablit fasteners secure the rear 
panel of CPU protecting internal boards 
and hard drives. Fasteners available for 
all applications. Prices $34.95 to $49.95 
depending on system. 

IBM PS-2 DLK-270 Series 
Now you can lock a diskette into your 
disk drive and force the computer to 
bool from the diskette. Disk Drive Lock 
models available for PS/2 - 30, 55SX, 

50, 70 and 90. Protect your data from 
viruses or from being copied. Other 
drive locks to fit most non IBM PS/2 and 
Macintosh disk drives. List price $24.95 

Order your free catalog of these and many other security products. 
Purchase orders accepted. Quantity pricing available. Shipping not 
included. MC/VISA accepted. Dealer inquiries invited. 

Secure-It, Inc. % son d^l -7^Q2 
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The Complete Desktop Video Graphics Solution 
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2. Recordable output to VCRs 
and TV monitors! 

3. Live TV in a window and 
frame grabbing! 
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more information, 
call or fax us at: 

High Res Technologies Inc. 

I Box 76 Lewiston, NY 14092 USA 
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Both products give Laserjefowners 
100% PostScripTcompatible output. 
But one is biult to do it a lot faster. 



Let's face it. Some things in this world were de¬ 
signed for speed. And other things, well, just weren't. 

Take Pacific Data Products' PacificPage PE/XL and 
Hewlett-Packard's PostScript Cartridge. Both give you 
1009f) PostSaipt compatible output, but only one 
delivers it with blazing speed. To be precise, PacificPage 
PE/XL performs up to 8 times faster than HP or any 
other standalone cartridge. 

You're probably thiiildng that to get speed like this, 
you'll sacrifice print quaiity or pay a lot more. Nope. 
When we say 100% PostScript compatible output, we 
mean it. You'll get exactly the same output as you 
would from HP or Adobe. We're so sure of it, that we 
back PacificPage PE/XL with a 60-day money back 
guarantee of satisfaction. 

As for price, just compare. PacificPage PE/XL 
includes a cartridge, an accelerator board with 2 MB of 
memory and, of course, its impressive speed for only 


$14 more than HP's cartridge 
and 2 MB of memory. 

PacificPage PE/XL is easy 
to install. Just slip the car¬ 
tridge in any LaserJet UP, UP 
Plus, 111, lUD, or lllP, and slide the accelerator board 
into the memory slot. It's compatible with all software 
applications that support PostScript output. 

Why wait? Call Pacific Data Products at 
(619) 597-4631, Fax (619) 5524)889. 


Courier Swiss 721 (Hdv) Swiss 721 Narrow (Helv Narrow) 

Dutch 801 (Tms Rmn) Zapf Calligraphic 801 (Palatine) ETC Avant Garde* 
rrC Bookman® Centuiy Schoulbtxjk 
ETC Zapf Din g Symbol 


Tach typislyle pnmes in nnnna), bciid, Halit- and bold italk ticBlmenb cxo-iit £br OifuiueTy, i^BpI lltngfurbi, and 5ynitNpL 

PACIFIC DATA 

PRODUCTS 
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See us at PC Booth #2346 































MAKING THE CUT 


over mistakes. It’s a Wrap 

In the Lab, moving the mixed-down audio back to the video- The information presented in this series has taken almost two 

tape was relatively easy. I put the edited videotape in the AG-7650 years to accumulate, yet it represents only a part of the total desk- 

player and connected its timecode output to the master tiniecode top video production stoiy. New products and technologies are ex- 

input on the MTS-1000 MlDlizer. 1 then connected the 688*s panding the reach of desktop video production while at the same 

timecode output to the MTS-1000*s slave timecode port. I also time making it less expensive and more accessible to a wide va- 

connected the video output from the player to the input of the riety of organizations. 

recorder and hooked the audio line outputs of the 688 to the au- The Multimedia Lab series on desktop video production is 

dio inputs on the recorder. your guide to making decisions about desktop video, ll answers 

When 1 pushed the play button on the AG-7650, the MTS- basic questions: Is it for you? What platform is best? What soft- 

J 000 went into chase mode and compared the moving timecode ware and hardware do you need? It also gives you a hands-on 

from the video with the copy of it recorded on the 688. The MTS- guide to this powerful multimedia technology. Desktop video 

1000 then commanded the 688’s transport to chase to the match- production puts the persuasive power of video in everyone's 

ing timecode location. Once it found it, the MTS-1000 kept the hands. Now it's in yours, ■ 

VJU-tU' CILiU-IVJ 1 1 li CIJ lU J 1 IIIJIlULt 

changes to the audiotape speed to keep it exactly in step with Tom Yager is ihe direc tor of BYTE's Mulrimedia Lab and au- 
the video. After the video ran to the end, the recorder held a copy thor of the upcoming book The Multimedia Producer's Hand- 
of it complete with the enhanced audio, with the original audio in book (Academic Press, forthcoming). He can be reached on BIX 
perfect sync. as "tyager'" and on the Internet at tyager@bytepb.byte.conL 


COMPANY INFORMATION 


AT&T Graphics Software Labs 

Midi soft Corp. 

Roland Corp. 

( RIO, StudioMaster Pro) 

(Studio for Windows) 

{SC-55 Sound Canvas) 

3520 Commerce Crossing, Suite 300 

P.O. Box 1000 

72(X) Dominion Cir. 

Indianapolis, !N 46240 

Bellevue, WA 98009 

Los Angeles, CA 90040 

(317)844-4364 

(206)881-7176 

(213)685-5141 

fax: (317) 845-6917 

fax:(206)883-1368 

fax: (213)722-0911 

Circle 976 on Inquiry Card. 

Circle 981 on Inquiry Card. 

Circle 985 on Inquiry Card. 

Blue Ribbon Soundworks, Ltd. 

Newtek, Inc. 

Tascain 

(Bars & Pipes Professional) 

(Video Toaster) 

Division of Teac America, Jiic, 

1293 Briardale Lane NE 

215 Southeast Eighth Ave, 

(MlDlizer, MlDlStudio 688) 

Atlanta, GA 30306 

Topeka, KS 66603 

7733 Telegraph Rd. 

{404)377-1514 

(913) 354-1146 

Montebello, CA 90640 

fax: (4fH) 377-2277 

fax: (913)354-1584 

(213)726-0303 

Circle 977 on Inquiry Card. 

Circle 982 on Inquiry Card. 

fax: (213) 727-7656 

Circle 986 on Inquiry Card. 

Diaquest, Inc. 

Pensanic Broadcast 


(DQ-Animaq, DQ-422 VCR 

and Television Systems 

Truevision, Inc. 

controller) 

(AG-7650 S-VHS player. 

(ATVista, NuVista+) 

1440 San Pablo Ave. 

AG-7750 recorder) 

7340 Shadeland Station 

Berkeley, CA 94702 

1 Panasonic Way 

Indianapolis, IN 46256 

(510)526-7167 

Secaucus, NJ 07094 

(317)841-0332 

fax: (510)526-7073 

(800) 524-0B64 

fax: (317)576-7700 

Circle 978 on Inquiry Card« 

Circle 983 on Inquiry Card, 

Circle 987 on Inquiry Card. 

Ensoniq 

Passport Designs, Inc. 

Voyetra Technologies 

(EPS 16 Plus) 

(Master Tracks Pro) 

333 Fifth Ave. 

155 Great Valley Pkwy. 

100 Stone Pine Rd. 

PeJham,NY 10803 

Malvern, PA 19355 

Half Moon Bay, CA 94019 

(800)233-9377 

(215)647-3930 

(415) 726-0280 

(914)738-4500 

fax: (215)647-8908 

fax: (415)726-2254 

fax: (914)738-6946 

Circle 979 on Inquiry Card. 

Circle 984 on Inquiry Card, 

Circle 988 on Inquiry Card. 

Killer Tracks 

RGB Compu ter and Video 


6534 Sunset Blvd. 

(AmiLink VT) 


Hollywood, CA 90028 

4152 West Blue Heron Blvd., Suite 118 


(213) 957-4455 

Riviera Beach, FL 33404 


Circle 980 on inquiry Card, 

(407) 844-3348 
fax: (407) 844-3699 

Circle 989 on Inquiry Card, 
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DOS 5.0 Complete 

Now includes Tempest 
Desktop Software! 

ft’s Ihe practical user'sguideio learning Microsoft’s 
new DOS and is loaded with helpful time-saving 
techniques. Contains dozens of easy-lo-follow 
examples in a friendly, easy-to-understand writing 
style. From installing DOS 5.0 to using the new 
features for fi le, directory and storage maintenance, 
you'll find all you need to get the most from your 
computing sessions. Topics include: 

• UsingDOS'newmemoiymanagement features 

• Using EDIT, the new DOS 5,0 editor 

• Using QBasic, the new BASIC programming 
language 

• Complete, comprehensive DOS command 
reference section and More 

This Special Edirion Includes Tempest, the 
Intuitive Graphic Shell for DOS 5,0. Tempest 
provides a graphical program manager and Shell 
for all DOS computers, using puH-down menus, 
dialog lx>xes and windows. Whether you need to 
move files, rename directories or launch programs. 
Tempest is the answer to easier computing. 

920 pages with companion diskette. 

#B151 ISBN 1-55755-151-0 $39,95 


Onlerlbll Free I-800-4SI-43I9 

Available at B. Dallon Bo<ik$el3are, Waldertsoftware, Softweie Etc., Crawi 
Books and other fine retailers natlonwlcte. In the UK contacE Gainputer 
Bookabops 021-706-1188. In Australia gorrtact Pactronics 02-748-4700 



Dept. B7.5370 SSnd Street SE Grand Rapids. Ml 49512 
Phone: (616) 693-0330 • Fair: (616) 698-0325 

In US and Canada add SS.M pDrsEage. Foreign orders iJulsirJe North 
America add $13.00 surface rate gf $20.00 air maJI per boo^t. We accept 
VHa, Master Card or Amarlean Express. 

Circle 9 on Inquiry Card (RESELLERS: 10], 


Windows 3.1 Complete 

Practical tec/iniques for 
running Windows faster, 
easier, better! 

An in-depth practical coverage of the new 
Windows environincnt ftom jnsullaiion through 
detailed customization. Explains how you can 
maximize your productivity by using Windows 
SETUP and memory management facilities. 
Leam to exchange data between applications 
using the clipboard and new DDE and OLE. 

In addition to the dozens of time-saving tips and 
techniques for maximizing your Windows 
sessions, the companion diskette also contains 
two complete Windows utilities: Backup- to 
easily safepard your data and Snapshot- to 
capture any screen to a graphics file. 

890 pages with 3'/2" companion diskette. 
#B1S3 ISBN 1-55755-153-7 $34,95 


PC Intern 

For rtte DOS Programmer 

PC Intern is a completely revised and expanded 
edi Lion of our bestsel I ing PC System Progrmimmg 
book. It's a literal encyclopedia for the DOS 
programmer. If you program in Assembly 
Language, C, Pascal or BASIC, you' 11 find dozens 
of practical, parallel working examples in each of 
these languages. PC Intern clearly describes the 
teclinicai aspects of programming under DOS. 
More than 130t) pages are devoted to making 
DOS programming easier, including: 

• COM and EXE programs, the B lOS and services 

• Writing device drivers, overview of pons and 
how to access them 

• intemi pts, in te rrupt calls and their significance 

• New and expanded appendices and muc h, m uch 
more 

An extraordinary value including 1344 pages and 
3'/z" companion diskette. 

#B145 ISBN 1-55755-145-6 $59.95 


Yes, please rush the following books; 

I _DOS 5.0 Complete: S.£ $39,95_Windows 3.1 Complete..., $34.95 


-1 

PC Intern.$59.95 1 


Few fast delivery 

Order Toll Free 
1-80(M5t-4319srf.zr 

♦ 

FAX (BIS) 698-0325 

A 

Payment: 

□ Visa 

□ MasterCard 

Q Am. Express 

□ Clieck/M,0. 

Card#: 

Sub Total: 

California arKf Michigan residents add appropriate sales tax:_ 

in US and Canada add $6.00 postage and handling: 

Foreign orders add $ 13 su rface rate or $20 air mai 1 per book; 

TOTAL amount enclosed fUS funds): 

Expires; i 

w 

Or mail this coupon to; 

Signalure: 


Abacus 



5370 52nd Street SE, 

Name: 




Grand Rapids, MI49512 

Company: 


♦ 

Address: 


□ Yes, please rush 
your free PC catalog 

Citv: 

State: Zip: 

Phone #: 

Fax #: D«Dt. B7 










































NATURAL 



jaMi^ 

ELFCTTHCimjc 


Integrated Circuits 
and RAM Modules 


* Fans, Enclosures 
and Components 


Jamcco Tool Kjts 


Floppy Disk Drives 


Graphics Cards ^ 


Terms; Prices arc subject to change without notice. Items subject to avajlabiRty and prior saJe. Complete list of terms/wammties is a^-ailable upon request 








RESOURCE 





are Monumental 




Perfect Resource for 
Saving Money! 

Boost your computer power with Jameco 
high performance camponents. Plug in a 
new motherboard, mote memory, or a co¬ 
processor. Add a high-capacity hard disk 
drive, high-tesolulion monitor, video card, 
and more. Our technical support phone 
team helps you make perfect upgrade 
selections for your system, install all items 
yourself or we can do it lor you. Ask for 
details. Either way, our team backs your 
every step. Power-up and Save! 


Announcing 
JAMECO ^ 
ServiceLine"' 

Computer Repoir 
and Support 

1 . 800*831 *8020 


GelYr 


1 * 800 * 637*8471 

Buy exactly what you want, when you 
want it, at competitive prices - with complete 
confidence in performance. Monumental results are yours with 
one phone call to Jameco, your natural electronic and computer 
product resource for over 18 years. 

A wide product selection, expert technical phone support and 
information exchange assure that you find cxactiy what you want. 
Our 24-hour toU-firee direct or fax ordering team stands ready. 
Most items are in stock. Same-day shipping is standard and 
one-day delivery always an option. Our large inventory and 
efficient qieration mean consistendy competitive prices. And our 
quality-tested products are warranted and backed by a 30-day 
fUll refund guarantee. 

Shop on your schedule; fit)m your office, lab or home. Just open 
our catalog, it’s your resource for products and services whether 
your setting is in the home, at school or in busi ness. Call our 
toll-free number to obtain your fi'ee catalog. 

Discover our commitment to your convenience and satisfacdon. 
Make your next electronic and computer product purchase 
directly from Jameco. See why so many people,year after year, 
continue to naturally choose Jameco electronics. 


lAMECO 

ELECTRONIC COMPONENTS 

COMPUTER PRODUCTS 

1355 Shoreway Road, Belmont, CA 94002 
Sales: 1*800*831*4242 
Outside US:415'592*8097 
FAX: 1*800*237*6948 
Jameco ServiceLine™: 1*800*831*8020 
Technical Suppon: i *800*831*0084 


Motherboards, Computer Cases, 
Keyboards, Power Supplies and Monitors 


Ciixk 64on Inquiry Card. 


All trademarks are registered tr^idemaricfi of tlieir respective coirpanies © 7/92 Jameco Electronic ComponetiL'i/Compater Products 











156 BYTE- JULY 1992 


ILLUSTRATION: RON CHAN® 1992 







STATE OF THE ART 



DISPLAY 

TECHNOLOGIES 

CRI^ are here to stay, but many other types of exciting displays are becoming available 


OLLIE C. WOODARD SR. AND TOM LONG 


L iving in the information age requires tools that best al¬ 
low you to find, assimilate, and act on the data that 
you need. The easiest way you acquire information is 
with your eyes. That makes your computer’s display 
a vital part of your system. 

Computer makers are relying more and more on the dis¬ 
play as an interactive control element. Unlike most other sys¬ 
tem components, however, a display’s internal workings may 
be a mystery to you. Few people have the confidence (or fool¬ 
ishness) to open the sealed box that holds the CRT, LCD, or 
plasma mechanisms. 

The simple readouts of earlier computers have been re¬ 
placed by multiple windows of information containing graph¬ 
ics, video, and interactive menus and controls, as well as the 
typical alphanumerics. Because of the emphasis on multime¬ 
dia, displays must be larger, provide better contrast and color, 
and have higher resolutions. It’s also essential that they be 
ergonomically and aesthetically pleasing to the operator. This 
appropriate combination of features provides the best display 
image for your applications. (See “Color and Resolution” on 
page 171,) 

You can categorize displays into two types: light-source, or 
emissive, displays and light-valve displays. CRTs are light- 
source displays because they generate the light that forms an 
image by selectively lighting the display's pixels (see the fig¬ 
ure), LCDs are light-valve displays: Their pixels selectively 
transmit or block ambient lighting or backlighting to form an 
image. 

Most displays are built around CRT technology because it 
is inexpensive and has nice features. However, the growing 
need for other types of displays has created demands for dif¬ 
ferent technologies. FPDs (flat-panel displays) are used for a 
number of applications. For example, manufacturers have in¬ 
troduced LCDs in the proliferating laptop, notebook, and 
palmtop computer markets. Manufacturers are also using oth¬ 
er kinds of FPDs (e.g., plasma, electroluminescent, and vac¬ 
uum-fluorescent displays) in other applications. 

The following is a discussion of the benefits and trade-offs 


of current display technologies. We’ll also examine some of 
the issues surrounding new and emerging displays. 


In the Beginning 

CRTs are still the most preva¬ 
lent display technology. Mil¬ 
lions of TV sets, computers, 
and workstations throughout 
the world have CRT displays. 
CRTs are the standard that 
newer technologies must beat. 
They offer good brightness, 
contrast, colors, resolution, and 
reliability, as well as a wide 
viewing angle—all at a low 
cost. No other technology for 
workstation-size displays is 
competitive in both price and 
performance. 

However, a CRT takes up a 
lot of space. Its depth is rough¬ 
ly equal to its screen’s diag¬ 
onal dimension. CRTs are also 
heavy and consume consider¬ 
able power. They produce k - 
rays and low-frequency mag¬ 
netic fields that are suspected 
of causing health hazards for 
full-time terminal operators. On 
the other hand, FPDs produce 
no x-rays or magnetic fields. 

Coming into Being 

The chief virtues of FPDs are 
their low weight, thin profile, 
and low power consumption. 
In a short time, new applica¬ 
tions requiring the advantages 



Display Tectinologies 

m OLUE C W00D.4HD SR. AND TOM LONO 

±58 


Color and Resolution 

BY MICHAEL LURIE 

±7± 

Monochrome to Color 

BViOEHALLETT 

±70 

HDTV Is Coming 
to Desktop 

BVBERNj\RDJ.UCHNEK 

±80 

Displays: 

The Human Factor 

&VBEKN]CEE.ROCOWtr^ 

±05 


Resource Guide: 
DISPLAYS 
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PERFORMANCE OF LCD PRODUCTS 


Table 1: AM LCDs provide color, good contrast, and high brightness at the expense of backlight power. The PALC AMLCD 
and the FLCD also perform well ami may become less expensive replacements for TFT AMLCDs. Compared to the 
other LCDs, the STNLCD costs less, but it's slower, is ncft as bright, has lower contrast, and is suitable for use as a 
computer screen but not as a TV screen. 

LCD type 


OIS AMLCD 
(TFT) 

Tekvision 

AMLCD (PALC) 

Canon PMLCD 
(Ferroelectric) 

Kyocera 

STNLCD 

Diagonal size (inches) 

10 

10 

15 

WAo 

Required power (W) 

65 

39 

N/A 

8 

Resolution (pixels) 

640 X 480 

640 K 480 

1280x1024 

654x480 

Brightness 
(peak pixel 
luminance in 
footlamberts) 

200 

100 

N/A 

24 

(80 candelas/m®) 

Colors 

4096 

4096 

16 

4096 

Viewing angle 

±55 degrees horizontal, 
+15 degrees, 

-45 degrees vertical 

±55 degrees 

±40 degrees vertical, 
±50 degrees horizontal 

±20 degrees 

Contrast ratio 

60to1 

60 to 1 

40 tol 

25 to 1 

AppiicaUons 

Video displays, 
personal 
computers. 
workstationsTV, 
high brightness 

Video displays, 
personal 
computers, 
workstationsTV 

Video displays, 
personal 
computers, 
workstations, TV 

Personal 
computers 
(not for TV) 

Availability 

Now 

By 1995 

By end of 1992 

Now ' 


offered by FPDk will increase demand for 
the technology, 

FPDs are generally composed of two 
glass plates pressed together, with the ac¬ 
tive display elements located between the 
plates. Simple Hat panels, on the order of 
watch displays, form images by electri¬ 
cally selecting image segments to foiTn aU 
phanumeric chmacters or icons. 

High-resolution FPDs use a matrix-ad¬ 
dressing scheme to electrically select pix- 


ACTION SUMMARY 


The consensus is that the AM- 
LCD is the heir apparent to the 
CRT. However, coming on 
strong are other types of dis¬ 
plays that may well be more 
suited for your applications. 
ACPDPs, FEDs, and ACTFEL dis¬ 
plays could find new markets 
and leap ahead of LCD tech¬ 


nology. 



els using transparent, conductive electrode 
stripes on the front sheet of glass and or¬ 
thogonal electrcxle stripes on the biick sheet 
of glass. The areas where the front and 
back orthogonal electrodes interred de¬ 
fine Uie pixels and tlieir electrical addresses 
by row and column. 

Simpie-matrix., or passive-matrix, llat- 
panel control involves applying pixel data, 
or voltage, row by row. A row of pixels 
is lighted by applying a common voltage to 
the row electrode stripe while applying 
appropriate voltages to each pixel on the 
column electrode stripes lo achieve the de¬ 
sired brightness of each pixel in the row. 
Thus, each row of pixels is lighted once 
per picture fnane mid then takes its place at 
the hack of the queue and waits to gel 
lighted again. 

To provide the desired average bright¬ 
ness, passive-matrix displays depend on 
high pixel brightness during ihe shon lime 
the pixels are lighted. Images on passive- 
matrix displays usually flicker at the frame 
rate because die pixels iire on for a fraction 
of the frimie time. But tile response of the 
human eye is slow enough to filter out 
most of this effect (see “Displays: The Hu¬ 
man Factor" on page 195). 

The active-matrix addressing method 
increases a display^s brightness and elim¬ 
inates display flicker by keeping pixels 
lighted most of the time. Active-matrix 


addressing uses an clecironic switching 
device for each pixel controlled by the row 
electrode to gate voltage from the column 
electrode to the pixel. Tlie capacitance of 
the pixel stores the voltage until it is re¬ 
freshed or chiuiged in the tbllowing frame. 
Functionally, the active-matrix panel is 
similar to a DRAM. 

A 64U- by 480-pixel monochrome VGA 
di.splay u.ses 640 column electrode stripes 
and 480 row electrode stripes. Adding col¬ 
or lo the display triples the number of pix¬ 
el cleincnis and electrode stripes, with red, 
green, and blue subpixels required for each 
pixel. 

A full-color VGA display must have 
921,600 picture elements and switching 
devices for active-matrix addressing. Ev¬ 
ery pixel must be funclional, because the 
human eye can perceive minute defects in 
a displayed image. The size and complex¬ 
ity of FPDs, as well as the necessity for 
100 percent pixel yield, present monu¬ 
mental problems in producing high-reso¬ 
lution FPDs that sell for reasonable prices. 

LCD Technolop 

LCD.s use a liquid crystal—an oily sub¬ 
stance containing rod-like molecules (cy- 
anobiphenyls) that respond to electrical 
fields by reorienting themselves along elec¬ 
trical-field lines—^to transmit or block the 
light used to create an image. The most 
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1,278 RAGES. 1,311 PHOTOS. 
655 CHARTS AND GRAPHS. 



48 RAGES. 3 / 4 " X 
20 CHARACTERS PER UNE. 
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ONE SOUITION. 



Ventura — the one desktop publishing solu¬ 
tion that gives you total-document controL .. 
regardless of size. 

Take The Comprehensive US Silver 
Dollar Encyclopedia!^ Over 1/200 
p^es, 655 charts and graphs, 56 O 
full-color separations...the entire book was produced 
using Ventura. Now that’s publishing. 

Then there’s lilljputian/l?w/^. Tmy tomes like this used 
to take the typesetter up to nine tries. Ventura got it right 
the first time. That’s also publishing. 



In fact, Ventura can handle all of your documents with 
equal ease — from flyers, sales bulletins, and newsletters to catalogs, 
manuals, and corporate publications. 

Discover Ventura's complete publishing solution — including 
Ventura Publisher® 4.0 for Windows, Ventura DataBase Publisher,® 
and Ventura Color Extensions, 

Visit your local Ventura dealer, or call (800) 822-8221. 
Get the one answer to - ^ _ 

Ventura 

SoitwarehK^. 


total-capability DTP 
Ventura. The Document Maker. 


A Xeroic Compan y 



15175 Innovation Drive, San Diego, CA 92128 • (800) 822-8221 

01992 by Ventura Software Inc. All rights reserved. 


Verilura PubEishei^ and Ventjura DataBase Publisher^ are registered trademarks of Ventura Soli ware tnc., a Xerox Company. XERQX^i is a regislersd trademark of Xarox 
Corporation. TTie CompmhensSve OS. Sif^^ Doffsr Snoydopedi^™ was written by Johrv W. Highfid, ©1992 by Jotrn W Htghfill. and is a trademark of Highf»ll Press, Incorporated. 
RO. Box 365. Broken Arrow, OK 74013. Electronic prepress was provided by EPIC Digital Imaging Center. Paisley was written by Suzanne Carlisle Crowley, ^1990 by 
Miriam D. Irwin, and published by Mosaic Press. 
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PALC Cross Section 


Transparent conductor 
Electro-opuc layer 
Thin dielectric sheet 


Stmlie I Strobe S 

m m 


Cathode 

Gas-fiiled channel 
Anode 


Photo 1: The PALC disphy replaces rhe aciive-mafrix TFTs with a simple gas-fiUeti 
chatmel fifr each pixel row. Electrodes in the channel ionize the gas, which cotuu'cts 
the pixels of the mvr to their respective picture data columns with a plasma switching 
4 actiom When the plasma is extinguishecL the low-leakage currents allow the pixel 
capacitances to hold the picture data forth e duration of the frame, 
i Courtesy tf Tektronix) 


prevalent FPDs are the 90-degree TN- 
LCDs (Iwisted nematic field effect LCDs), 
such as those found in watches and hand¬ 
held games. Wilh no voltage (field) ap¬ 
plied to a given pixel, the rod-like mol¬ 
ecules, which are next to the electrodes on 
the glass substrate, are aligned at 0 de¬ 
grees. They gradually rotate through the 
liquid-crystal fdiTi until they are at 90 de¬ 
grees next to the opposite substrate. 

Polarized light passing through the liq- 


CRT 



Deflection Deflected electron beam 


Phosphor 

screen 


Electron 

gun 


Envelope 


The electron gun produces a beam that 
is directed hy the deflection yoke and 
strikes the phosphor screen to produce 
light CRT components are contained in 
an envelope that allows the w>hole 
process to take place in a vacuum. 


uid crystal is rotated 90 degrees, allowing 
it to pass through a polarizing film on the 
other side. When pixel voltage is applied, 
liquid-crystal molecules align themselves 
perpendicularly to the pancL No polarity 
rotation takes place, and light is blocked by 
the polarizing film. The liquid crystal is 
sensitive to temperature, shock, and vi¬ 
bration-factors that must he addressed 
before LCDs can be considered for use in 
rugged environmental conditions. 

LCDs that use ambient light require high 
ambient lighting for readability. The best 
way to view backlighted LCDs, however, 
is in low ambient light. 

Full-color LCDs use red, green, and 
blue fillers on the subpixels used to pro¬ 
duce RGB colors. Filter losses and pixel- 
area losses in the pixel subdivision reduce 
the light transmitted to about 5 percent of 
the backlight illumination. To overcome 
the light loss, full-color LCDs require high- 
waltage backlighting. 

Manufacturers are developing several 
types of FPDs, including PMLCDs (pas¬ 
sive-matrix LCDs), AMLCDs {aedve-ma¬ 
trix LCDs), ACPDPs (AC plasma display 
panels), ACTFEL (AC ihin-film electro- 
iuminescent) displays, FEDs (field-emis¬ 
sion displays), VH)s (vacuum-nuoresceni 
displays), and LEDs (see table 1). VFDs 
and LEDs are used for a great many ap¬ 
plications, but manufacturers have not 


found significant uses for them in com¬ 
puters and businesses. 

PMLCDs 

PMLCDs are slow because the liquid crys¬ 
tal used in them requires 100 to 2[X) mil¬ 
liseconds to respond to the fields applied. 
Slow response time minimizes llicker but 
results in ghosting and blurring of fasi- 
motion images. Passtve-mairix TNLCDs 
are unsuitable for workstation and com¬ 
puter screens because of their poor con¬ 
trast and limited viewing angle. 

STNLCDs (siipertwist nematic LCDs) 
provide wider viewing angles and better 
contrast and resolution than TNLCDs. STN 
refers to an increased amount of liquid- 
crystal molecule twist in the display ma- 
terial. STNLCDs are used extensively in 
laptop computers and other portables. 

Double supertwist nematic LCDs use 
two layers of liquid crystal to improve 
contrast and viewing angle. The trade¬ 
off, however, is increased complexity, 
weight, and cost, 

AMLCDs 

Unlike PMLCDs, AMLCD pixels are en¬ 
ergized all the time. This feature improves 
image brightness. AMLCDs, some believe, 
can achieve contrast ratios of up to 100 to 
L The active-matrix drive, usually made 
up of TFTs (iliin-filni transistors) or 
diodes, allows the use of faster-response 
liquid crystal, which can effectively dis¬ 
play video images without blurring. 

Because an active-matrix panel is es¬ 
sentially a giant 1C wilh millions of TFT 
switches fabricated onto a glass plate, its 
manufacturing prtKcss is similar to IC fab¬ 
rication on silicon wafers. But displays are 
much larger than wafers, making manu¬ 
facturing more difficult and yields lower. 
Yields for small AMLCDs are beginning 
to exceed 50 percent; however, yields for 
larger sizes are still low—IhoughI by some 
in the industry to be within the 10 percent 
range. 

Manufacturers use complex TFT redun¬ 
dancy, test, and repair strategies to salvage 
faulty active-matrix panels. They repair 
faulty row and column interconnections 
and replace faulty TFTs with redundant 
TFTs. It's expected that AMLCD manu¬ 
facturing technology will mature over tlie 
next few years, with resultant major price 
reductions. 

Meanwhile, AMLCD product prices are 
quite high (in the $1000 to $2000 range). 
To make matters worse for Japanese man¬ 
ufacturers, in 1991 the ITC (International 
Trade Commission) levied a 63 percent 
duty on the importation of Japanese prod¬ 
ucts into the U,S. The FTC mled in favor of 
the Advanced Display Manufacturers of 
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America, which claimed ihai to capture 
the U.S. market the Japanese were selling 
their panels for less than what it cost to 
produce them, 

OIS (Optical Imaging Systems, Troy, 
MI) is gearing up for higher-volume pro¬ 
duction of AMLCDs with a no-duty price 
advantage. In July 1991^ Canon (Hiratsu- 
ka City, Japan) announced that it would 
begin producing a full-color 10-inch di¬ 
agonal AMLCD by the end of the year 
{the status is unknown), with a price ob¬ 
jective of $350 per display by 1995, A 
$350 to $400 price range appears to be a 
common objective among FPD manufac¬ 
turers, 

FLCDs 

Unlike the liquid crystal used in TNLCDs 
and STNLCDs, the material in FLCDs 
(ferroelectric LCDs) is bistable: When an 
electric field is applied to it and then re¬ 
moved, ferroelectric liquid crystal holds 
the electrical charge, much like ferrous 
materials hold magnetic fields after an ap¬ 
plied magnetic field is removed. This hys¬ 
teresis can be used to store pixel-drive 
voltages, replacing the complicated, low- 
yield TFT active-matrix arrays. Bright, 
nicker-free FLCD performance is compa¬ 
rable to that of TFT LCDs. The response 
time of ferroelectric liquid crystal is about 
100 nanoseconds, a feature that makes 
FLCDs especially well suited for video 
displays. 

FLCD construction is much the same 
as that of other LCDs, but the gap between 


Photo 2: ACPDPs 
are produced in a 
wide range of 
sizes. They are 
brighi, haw good 
resolution, and 
come in thin 
packages. Small 
ACPDPs work 
well in 

instrimentation 
and portable 
computers. Large 
ACPDPs can 
display a tot of 
infonnarion at one 
time, which makes 
them good for use 
in computer 
terminals, CAD 
displays, and 
command-and- 
control 
applications. 
(Courtesy of 
Electro Plasma) 

the glass plates must be between 1 and 2 
microns instead of between 5 and 7 mi¬ 
crons. This spacing is difficult to achieve 
and maintain uniformly over large display 
areas. 

Liquid-crystal molecule alignment is 
more difficult in the thinner layers, and 
misalignments cause optical zigzag effects. 
FLCD-drive waveforms are complicated 
because they require that voltage rever¬ 
sals erase old data before any new data is 
stored. Furthermore, gray scale is hard to 
achieve because of the FLCD's bistable 
nature. 

Canon claims it has resolved FLCD fab¬ 
rication problems. In October 1991 at the 
Japan Data Show, Canon showed off an 
impressive 960- by 1312-pixel, 15-inch 
monochrome FLCD and a pair of 1280- 
by 1024-pixel, 15-inch color FLCDs, The 
company wilt use the monochrome dis¬ 
play internally on a Japanese-language 
desktop publishing system. 

PALC FPDs 

Tektronix (Beaveaon, OR) has developed 
the PALC (plasma-addressed liquid crys¬ 
tal) display, an emerging AMLCD tech¬ 
nology, The plasma active-matrix panel 
functions like the TFT array, but with sim¬ 
pler, potentially higher-yield structures^— 
channels containing an inert gas. Under 
the trade name Tekvision, the PALC con¬ 
cept has been developed and supported in 
part by the Defense Advanced Research 
Projects Agency. (See photo 1.) 

The PALC active-matrix approach elim¬ 


inates the need for TFTs, replacing them 
with ionized gas to connect each pixel to its 
data line for application of the control volt¬ 
age. Data-switching times are a short 5 
microseconds per row, a speed that allows 
30-Hz frame rates for large, high-resolution 
panels. The voltage is held by the pixel- 
electrode capacitance until the voltage is 
updated in the following frame. Leakage 
currents, prevalent in TFTs, are virtually 
nonexistent in PALC displays, resulting 
in a reduction of the voltage decay to a 
negligible value. 

ACPDPs 

ACPDPs produce light by ionizing a low- 
pressure inert gas, a technique that yields 
a glowing discharge similar to that of 
neon signs (see photo 2). When sufficient 
voltage is applied between a pixePs row 
and column electrodes, the gas achieves 
the plasma state and discharges the char¬ 
acteristic monochromatic amber-orange 
colon 

Unlike in other display technologies, 
once a pixel is illuminated in an ACPDP, 
It remains so until extinguished. This fea¬ 
ture results in the creation of a display pan¬ 
el with “inherent memory”; it is bright and 
flicker-free without the complexity of ac¬ 
tive-matrix pixel drivers. 

ACPDP electrodes form a high-capaci- 
tance load for the display-driver circuits, 
which would result in high power con¬ 
sumption if it were not for power-recovery 
circuits. These circuits save the energy 
stored in the capacitance in each AC cycle 
and use it in subsequent cycles. Thus, 
ACPDPs are as energy efficient as other 
types of displays. 

The ACPDP’s lack of refresh lends it¬ 
self to large displays. Photonics Systems 
(Northwood, OH) offers a bO-inch diago¬ 
nal ACPDP. Large displays like these can 
provide real-size images for CAD/CAM 
and desktop publishing applications with¬ 
out shrinking, approximating, or clipping 
the image. 

ACPDPs have fast response times with 
update rates of from 25 to 60 frames per 
second. They have bright, high-contrast, 
flicker-free images with wide viewing an¬ 
gles, ACPDPs are reliable, long-lived, and 
rugged. (See table 2.) 

The disadvantages of ACPDPs include 
high cost, no gray scale, and no color. The 
advent of high-volume production should 
reduce the costs of this simple manufac¬ 
turing process. Photonics Systems offers 
an ACPDP with gray scale, and other 
manufacturers are also developing color 
ACPDPs. 

Electro Plasma (Millbury, OH), Pho¬ 
tonics Systems, Plasmaco (Highland, NY), 
and other manufacturers offer displays 
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DISPLAY TECHNOLOGIES 


The Electronic Whiteboard 

RICHARD BRUCE AND SCOTT ELROD 


I f you‘ve ever tried to work on your 
favorite computer application with 
several people who are not familiar 
with computers, you may have got¬ 
ten pretty frustrated. Soon there will 
be a way for you to easily interact elec¬ 
tronically with these colleagues. 

Among the problems facing the com¬ 
puter industry are two issues relating 
to the importance of displays. First, 
most computers communicate through 
small displays that are about the right 
size for one person to use, Tlti.s display 
size makes it tough for several people to 
work simultaneously on the same ma¬ 
chine. Second, most people don’t type 
and, consequently, don’t use comput¬ 
ers—especially if someone is looking 
on as they are trying to work up the 
nerve to start hunting and pecking on 
the keyboard. 

People at Xerox PARC (Palo Alto 
Research Center) have come up with 
a solution to these problems; a com¬ 
puterized whiteboard (see photo A), It 
has a display large enough to permit 
many people to view it simyltaneously 
from anywhere in the room and a stylus 
input that lets you write directly on the 
board. Combine a board like this with 
an interface that makes operating the 
board as simple and inluilive as writing 
on a whiteboard, and, bingo, everyone 
can play. 

A Whiteboard’s 
Bells and Whistles 

You can do a lot more with a comput¬ 
erized whiteboard than you can with 
the typical whiteboard that hangs on 
many office and factory walls. You can 
connect a computerized whiteboard to 
a network, so you can output what you 
write on the board to a printer or a stor¬ 
age device. Later, you can instantane¬ 
ously pull up the stored data onto the 
board. 

In addition, you can scan a docu¬ 
ment into the board* In collaboration 
with your friends, you can mark up the 
document and save or print out an an- 






iw 




Photo A: This 
Xerox PARC 
computerized 
whiteboard uses a 
projected LCD 
and a stylus 
technology that 
were developed 
for this 
application. 
Several of these 
systems are 
connected to the 
Xerox network 


notated version. Thus, you can create a 
document in your office and retrieve it 
later on a computerized whiteboard for 
use in a meeting or presentation. 

Another application involves con¬ 
necting a number of computerized 
whiteboards over a telephone line to 
create a surface shared by several re¬ 
mote sites* A mark you make on one 
board will appear on the other con¬ 
nected boards* At sites without com¬ 
puterized boards, your colleagues can 
follow your meeting by connecting 
their personal computers to the shared 
surface. 

Workers who are in the field can fax 
documenis to such a board* With mod¬ 
em compression technology, common 
telephone lines offer sufficient band¬ 
width to accommodate this kind of 
shared application. You can see how 
this capability will enhance telecon¬ 
ferencing. 

At Xerox PARC, we see a number of 
important application-dependent re¬ 
quirements for this type of display. For 
group use as a collaborative tool, we 
believe that a moderate resolution of 


around 40 lines per inch is adequate 
for working close to the board and for 
displaying material to people in a meet¬ 
ing room some distance away* 

The aspect ratio is of particular im¬ 
portance. Rather than a 4-to-3 ratio, 
which is standard for displays and TVs, 
the 16-to-9 ratio proposed for HDTV 
would be more useful* The broader as¬ 
pect ratio reduces the height of a dis¬ 
play and increases its width, a feature 
that would benefit both tall and short 
users by providing more usable surface 
area. 

Importance of Image Quality 
For a shared board, color is important 
because it highlights the information 
and differentiates between the input of 
users at various sites. Although you 
donT need many gray levels for writing 
on a board, you need at least 64 levels 
of gray to recognize a video image in a 
window or on the entire screen* Having 
more gray levels would improve the 
image quality sufficiently to let you 
watch your favorite videos in your lei¬ 
sure time. 
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Cost-effective large displays are pro¬ 
jected from either CRTs or LCDs. A 
CRT-projected image looks good from 
a distance, but if you stand next to the 
screen, you can see the image quiver. 
This phenomenon is caused by varia¬ 
tions in the position of the electron 
beam that is focused on the phosphors. 
An LCD image, however, is steady 
even when you look at it close up. Con¬ 
sequently, this type of image is more 
acceptable for electronic-whiteboard 
applications. 

Tliere are two kinds of LCDs on the 
market: passive-matrix devices (e,g,, 
the supertwist displays on most lap¬ 
tops) and active-matrix devices. AL 
though the passive-matrix displays are 
less expensive and brighter, they have 
slower response times and caimot sup¬ 
port video. The activc-mairix displays 
have adequate response limes for video 
and tend to have more saturated colors 
because of higher intrinsic contrast. 
However, these displays are more ex¬ 
pensive and project darker images than 
the passive LCDs. 

Brightness is important to the quali¬ 
ty of an electronic whiteboard because 
it may have to compete with ambient 
light from indoor lighting or a window. 
CRTs will have real problems supply¬ 
ing sufficient brightness. As a result, 
the solution will come from an LCD 
technology or something new. Because 
the home large-screen TV market is 
driving this technology, you can be as¬ 
sured that interesting solutions are not 
far away. 


Richard Bruce manages the hardware 
systems area at Xerox PARC (Palo 
Altaic A). He has been working with 
LCD technology and stylus-input tech^ 
nologyfor the past four years. Scott 
Elrod is a member of the research stc^ 
at Xerox PARC. He has developed new 
printing and display-input technology 
and has been the systems designer for 
Xerox's computerized whiteboard. You 
can contact them on BIX c/o '‘editors" 


with an extensive range of pixel resolu¬ 
tions and panel sizes for various applica¬ 
tions, ACPDPs have been interfaced to 
many computer platforms—including PCs, 
Sun systems, Macs, and X Window Sys¬ 
tem machines—as well as used as ANSI 
terminals. For over 10 years, ACPDPs 
have been widely used in military, medical, 
and industrial applications. 

In one to five years, ACPDP products 
will include full color. Photonics Systems 
has already demonstrated a workstation- 
size ACPDP color monitor that compares 
well to CRT monitors. On the inside of 
their viewing screen, color ACPDPs u.se 
RGB phosphors that are activated by ul¬ 
traviolet light (photoluminescence) from 
the plasma glow. Fluorescent lights use 
this efficient process, 

ACTFEL Displays 
ACTFEL displays emit light produced by 
electron excitation of phosphors. The com¬ 
mon rectangular plug-in night-lights are 
ACTFEL devices. ACTFEL displays are 
solid-state devices fabricated with thin- 
film deposits on one sheet of glass with a 
second sheet of glass acting as a protec¬ 
tive cover. 

The thin-film luminescent layer is sand¬ 
wiched between transparent dielectric lay¬ 
ers and the usual matrix of row and column 
electrodes. An ACTFEL display is a ca¬ 
pacitive device, with the phosphors being 
activated by the displacement current. Yon 
can increase luminance by increasing the 
AC drive frequency or the capacitance. 
These high-capacitance devices become 
low-power displays suitable for portable 
applications when power-recovery circuits 
are used. 

Monochrome and two-color ACTFEL 
displays are available, and manufacturers 
are developing full-color versions. Color- 
display brightness is determined by the 
weakest color for proper RGB balance. 
Developers must produce a bright-blue 
phosphor to implement a full-color ACT¬ 
FEL display, 

ACT^L display fabrication uses de¬ 
position processes long used for TC chip 
fabrication. These processes, when scaled 
up to handle the larger display panels, lend 
themselves to automation and large-vol¬ 
ume, low-cost production. 

Planar Systems (Beaverton, OR) and 
Sharp of Japan (Nara, Japan) are the two 
major producers of ACTFEL displays. 
ACTFEL display manufacturers produce 
monochrome displays for all standard dis¬ 
play formats in sizes up to 18 inches di¬ 
agonal. ACTFEL displays offer excellent 
brightness at low power (no backlighting is 
required) and crisp high-resolution im¬ 
ages. 


FEDs 

Fiat-panel FEDs have recently received 
considerable attention in the technical and 
business press. Much of the renewed in¬ 
terest in this old technology is due to the 
efforts of Lcti CEA (Grenoble, France), a 
government laboratory. The French re¬ 
search facility has produced and shown 
operational 6-inch monochrome FEDs and 
a 6-inch RGB color-panel demonstration 
device. 

The excitement about FEDs stems from 
their similarity to CRTs. A FED is essen¬ 
tially a Hat CRT, but with a difference: A 
FED has an electron gun tor every pixel. A 
CRT has one gun shared by all its pixels. 
Electron-beam impingement on each FED 
pixel’s phosphor dot is continuous; a CRT 
beam scans each phosphor dot only once 
per frame. 

FEDs offer the potential for producing 
in a til in flat panel very bright, low-power, 
high-resolution displays with the same 
screen appearance as CRTs have. Addi¬ 
tionally, l%Ds produce insignificant x-ray 
emissions and no potentially hazardous 
magnetic fields. 

Numerous research labs and companies 
are developing FED technology. Among 
them is MCC (Microelectronics and Com¬ 
puter Technology, Austin, TX), which is 
seeking sponsors to underwrite a vertical¬ 
ly integrated FED consortium project to 
speed the commercialization of this tech¬ 
nology. 

Large-Area HDTV, Anyone? 
Large-aiea displays, such as those required 
for HDTV, present monumental scale-up 
problems for display technologies. A CRT 
for a 3“ by 5-foot HDTV screen would be 
heavy and deep (about 5 feel). Even if you 
were able to buy a CRT-based HDTV, it 
would not fit through the doors of your 
house. 

The FPD technology for HDTV must 
involve manufacturing processes that are 
simple, low-cost, and scalable with high 
yields to the large areas that are required 
(see “HDTV Is Coming to Desktop” on 
page 189). ACPDPs, already produced in 
large sizes, may become an attractive 
choice for HDTV FPDs. FLCDs and 
FEDs, as well as ACTFEL and PALC dis¬ 
plays, are other possibilities. 

Another approach to large-area display 
screens is called tiling. This technique fits 
small high-yield FPDs together Odte floor 
dies) to m^e a larger screen. In view of 
the low manufacturing yields expected for 
large FPDs, tiling small high-yield panels 
together makes economic sense. Magna- 
sere en (Pittsburgh, PA) is one company 
that is exploring this particular approach. 
The major problem associated with tiling 
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REPRESENTATIVE ACPDP AND ACEL DISPLAY PERFORMANCE 


Table 2: These emissive displays are suitable for rugged environments and come in a wide range of sizes (up to 60 inches 
in plasma). They have fast response times, high contrast, bright images, and wide viewing angles, and they are power- 
efficient. Monochrome and two-color models are available, and fid I-color is undrr development. Photonics Systems has 
demonstrated an impressive ACPDP full-color workstation monitor, slated to be available late this year. 


Display type 


Planar 

Photonic Systems 

Plasmaco 

Electro Plasma 

ACTFEL 

ACPDP 

ACPDP 

ACPDP 


Diagonal size (inches) 

10 

20-30 

zm 

23 

Required power (W) 

12 

60 

32 

N/A 

Resolution (pixels) 

640 X 480 

1024x1024 

1280X1080 

1280x1024 

Brightness 

(peak pixef luminance 
in footlamberts) 

35 

Greater than 75 

40 

45 

Colors 

Monochrome 

Monochrome 

Monochrome 

Monochrome 

Viewing angle 

(degrees) 

Greater than 160 

160 

160 

160 

Contrast ratio 

Greater than 

100 to 1 

Greater than 

SO to 1 

50to1 

Greater than 

50 to 1 

Applications 

Video displays, 
workstations 

Video displays, 
workstations 

Video displays, 

workstations 

Video displays, 
workstations 

Availability 

Now 

Now 

Now 

Now 

Other 


Touch-entry, 

64-level gray 
scale 


Touch-entry 


is that the human eye can discern errors 
in panel joints of less than I pixel in size 
when the panels are improperly fitted to¬ 
gether 

Recently, manufaclurcis have used three 
monochrome AM LCD panels with re¬ 
spective red, green, and blue filters: a pow¬ 
erful backlight; and a projection lens to 
produce large full-color projected images. 
This approach is similar to the familiar 
technique of combining the images of thtee 
CRTs (see “Monochrome to Colof on 
page 179). 

The possibility of using projection dis¬ 
plays for large-juca displays is intriguing 
because small high-resolution LCD panels 
arc less expensive than large ones. A prob¬ 
lem results, however, from the consider¬ 
able atnouni of space a projector beam 
consumes. 

One solution is to fold the light path 
into a few inches of space behind the rear 
projection screen. The dilemma this tech¬ 
nique creates is how to avoid or correct 
the image distortions and luminance 
nonunifonnities produced by folding the 
beam. Projectavision {New York, NY) is 
addressing this issue. 

Looking Past CRTs 

CRTs will dominate the display market 
until FPD image quality becomes superior 
to that of CRTs and FPD prices become 
competitive with CRT technology. In ad¬ 
dition, there are other display technolo¬ 


gies, such as three-dimensional (see “3-D 
Displays,” May BYTE) and stroboscopic 
displays, that are being used for applica¬ 
tions such as medical imaging and mili- 
lary and commercial aircrafi command 
and control. 

Passive-matrix LCDs will lead ihetlai- 
panel pack for most applications not re¬ 
quiring fast response. In applications that 
require fast response time, people may 
come to use AMLCDs, FLCDs, ACTFEL 
displays, or ACPDPs. 

Clearly, the most popular FPD is the 
AMLCD using TFTs. The Japanese in¬ 
dustry is solidly behind ibis technology, 
and demand greatly exceeds production 
capabilities. LCDs may win out in the mar¬ 
ketplace because the multibillion dollar 
investments in R&D and manul’actyring 
should rapidly mature the technology and 
drive down production costs. However, 
AMLCDs continue to have manufactur¬ 
ing problems, and this could afford other 
displays an opportunity to leap ahead of 
AMLCDs by providing belter pertbrmaitce 
at a lower cost. 

FLCDs and PALC displays are poten- 
lially successful LCD technologies. Other 
candidates include FEDs, ACPDPs, and 
ACTFEL displays, with features such as 
wide viewing angles, high brightness, crisp 
images, and low power consumption. With 
their already-demonstrated fulLcolor ca¬ 
pabilities, however, ACPDPs and ACT¬ 
FEL displays will have to be produced at 


competitive prices. 

Both the CRT and the FPD markets will 
continue to expand. The market-research 
firm Stanford Resources (San Jose, CA) 
predicts that the CRT market will experi¬ 
ence a 9 percent compound annual growth, 
advancing from a volume of $ 11.6 billion 
in 1991 to a volume of $19 billion in 1997. 
It also forecasts that FTDs, which in 1991 
had a $4.6 billion market share, will com¬ 
mand a $7.3 billion share of the market 
by 1995. 

Last year, nine U,S. display manufac¬ 
turers (Cherry, Planar Systems, Plasmaco, 
Electro Plasma, 01S, Photonics Systems, 
Siandish, Tektronix, and Magnascreen) 
formed ihe ADC (American Display Con¬ 
sortium) to do precompetitive research. 
ADC companies offer all major display 
technologies. This kind of collaborative 
effort—leveraging resources and build¬ 
ing partnerships—is an essential strate¬ 
gy for success in this highly competitive 
market. ■ 


Oltie C. Woodard Sr. is a consultant wlwse 
work focuses on displays and electron- 
beam technology. Previously, he was the 
manager of MCC's Display Technology 
Project. Tom Long is director of the ADC, 
which is affiliated with the MCC High- 
Value Electronics Program. Prior to Join¬ 
ing MCC. Umg was vice president of Tek¬ 
tronix Laboratories. You can reach them 
on BIX cl o ‘"editors" 
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'*Pmver C is a heaiy- 
weight contender - at a 
bantamiveigbt price 


^Phe Ctrace dehu^er is 
where Mix really shhies. 
It is magnificent. 


"On sheer audacity for price- 
performance ratio, we loved 
Mix's products" 

Tim Parker - Computer Lan^age 


Stephen Davis 
- PC Magazine 


Power C 


(TUX 

I software 


Davifi Weinherger 
CempHter Shopper 



Power Ctrace 


combines a high-performance C compiler 
with superb documentacion, at a price that 
brings chuckles from over 50,000 satisfied 
customers. That's because Power C per¬ 
forms favorably against compilers costing 
10 times as much. And you canh buy a 
compiler that's more reiiable or easier to 
use - at any price. Perhaps that’s why 
Power C has won Computer Shopper's 
Best Buy award for three years running. 

• compatible with ANSI C standard 
■ Lotegiated Make utility 

• library of over 450 hincticjns 

• I£EE software floating point 

• supports 808a/286/386/4fi6 CPU 

• memory resident program support 

• Euppons 8087/287/387 math chips 

• small/rncdium/iargc memory models 

• mixed model with near/kir/huge 

• allows arrays larger than 64K 

• CCA, EGA, VGA &1 Hercules graphics 

• 650 page manual with tutorial 



lO Power C Library Source 

includes our Power C assembler, 
plus the C and assembly language source code 
to over 450 functions in die Power C library. 
Unlike our competitors, who charge $150.00 
or more for library source code, we've made 
ours very affordable. 

|/y|V ^ Power C BCD 

IV.vl^Business Math 

includes binary coded decimal floating 
point routines and financial functions to calcu¬ 
late interest, depreciadon, etc.. BCD roudnes 
are used for dollars and cents calculations to 
eliminate inaccuracies caused by rounding. 

Power C requires DOS 2.0 or later, 320K memory, 
T20K disk space. Master C requires DOS S.0 or 
later, 3S4K memory, hard disk. 



combines state-of-the-art technology with 
a friendly interface, making it very easy to 
find and correct your programming mis¬ 
takes. No time consuming edit/compile 
cycles are needed to track down bugs. Simply 
compile your program once with the trace 
opdon, and Power Ctrace does the rest. 
Multiple windows display your C source 
code, the values of all your program vari¬ 
ables, program output, watch points, and 
assembly instructions. Put Power Ctrace to 
work for you, and we guarantee that you'11 
be a more productive C programmer. 

Order line: 

1 - 800 - 333-0330 

Technjcal Support: 

1-214-783-6001 
Fax: 1-214-783-1404 
Mix Software, 1132 Commerce Drive, 
Richardson, TX 75081 


Get a FREE copy of Master C (limited time offer) 



Ste Umw it 


T*h C 


Published by the highly acclaimed 
Waite Group, Master C is a 
revolutionary book/disk package that 
turns your PC into a C instmaor. 
Master C teaches you, quizzes you, 
notices problems you are having, and 
recommends action. In a pilot study 
at IBM, students using Master C 
retained 19% mote knowledge than 
students w'ho learned from a lecturer. 
Now you can receive this $44.95 
package absolutely FREE when you 
purchase all four Power C products 
described above. Just ask for the 
Master Pack. 

"Master C eschews flash for elegant 
competence^ and it wotksl" 

Jeff Dunteman - PC Ttehniquei 


I SO dny money baett guarantaa g 

I Name_ 

I Streat_ 

1 City_ 

I State_Zip_ 

I Telephoflw _____ 

I □ Pleaie lend me a free breehuve 

I Faying by: J Check □ Money Order 
I □ MC JVlea □ Arr>ex □ Discover 
I Card #_Exp__ 

I Disk Sixes D 

\ Froiluct(a) iMot Copy Frotected} 

I □ Power C (S19.95) $_ 

J □ Power Ctrace ($19.95) $_ 

I □ Power C Library Sourts ($10) $_ 

I □ Power C BCD Business Math ($10) $_ 

□ Master Pack ($59.90) $_ 

I fioduidf] all of ihc ibow (xlui Muut Q 

I Add Shipping 

I (ESUSA-JlOCuMda SJOFw^^) $_ 

I Texas Residents add 9.25% Sales Tax $_ ___ 

I Total amount of your order $ _ 


Circle 75 on Inquiry Card. 






























NDP Fortran & C++ for OSf2! 


If ywi are an OS/2 2,0 devaloper or usar, and you 
need an axcallant or FbrlTan, your wait Is 
over. Microway IS now shipping Its NDP family of 
32-bit 386/436 languages for OS/2. These 
tnainframe/production gr^e products are based 
on our core 336 technology which currently rur^ 
on DOS, UNIX end Windows and has passed 
e)(haustjva validation tasting on OS/2. They 
produce globally optimized code which takes 
maximum advantage of the Intel 336 architecture 
ard can direc^y access OS/2's 32-bjt API and 2 
gigabyte address space. 


If you are thinking about porting a large pro¬ 
gram to a DOS compatible operating system, 
we think OS/2 is your best chc^oe, tod ay ^ It has 
numerous features, such as fast I/O, that make 
it preferable to 32-blt DOS Sxterders, ext^pt 
when direct access to your hardware is 
needed. 

The NDP oompilefs have been in use since 
1987. During that time, NDP Fortran has been 
used to port thousands of 3090, Cray and VAX 
applications to Ihe 386/486. It has MS, VMS 
and VS Extensions. NDP C|C++ is a true com¬ 


piler that is AT&T 2.1 com pl iant and contains a 
C subset compiler which is both ANSI and K&R 
compliant. For the months of July and August, 
Microway will be making these products avail¬ 
able to OS/2 Expedite Members at a pre¬ 
release price of $295. 

Microway has been serving the PC community 
for ten years and we wish to thank all of our 
custotTters for their continued support. 

For more Information, please call Microway’s 
Technlcaf Support Dept at £508) 746-7341. 


386,486 and j86D Compilers 


Our NDP family of compilers generate gbbally 
optimized , mainframe quality code that runs on 
the 386, i486, or I360 in protected mode under 
Windows. DESQview, UNIX, OS/2, or ex¬ 
tended DOS. The compilers address 4 
gigabytes of memory while supporting the 287, 
387, Weitek, and Cyrix EMC coprocessors. 
Applications can mix code from ail three com¬ 
pilers and assembly language.To simplify your 
ports, we offer ClearView, our full-featured, 
windowing symbolic debugger that works with 
DOS versions of NDP 386 and 436 compilers. 

NDP Fortran™ is a full F77 with F66 and DOD 
extensions that is 99% VMS compatible. Also 
contains new F90 features & MS compatibility. 

NDP C1C++™ runs in three rTrodes: K&R with 
Sys V and MS C extensions; 100% ANSI C; 
and Release 2.1 compatible. 

NDP Pascal™ Is a fult ANSI/IEEE Pascal, with 
extensions from C and BSD 4.2 Pascaf. 

NDP Language Pricing 
NDP Fortran, CIC++, or Pascal — DOS 
products and E2WIN32 indude NDP Tools and 
Extender. 486 DOS version inctudes Weitek 
support, royalty-free binder, and ClearView- 
386. All DOS coir^llers come with GREX. 


OS/2™. ..... . . , . .$595 

EZWIN32(includesTools) _ $595 

386 DOS (indudes Tools).$695 

486 DOS (includes Tools, Royalty-free 
DOS Extender and ClearView) ..... $995 

3861486 UNIX V. 3 Of V. 4.$1195 

1850 Compilers ..$1995 


(OSi/2 is a trademaiic of IBM Corporation.} 

GREX 38$/860™ — MicfCJwa/s Ibfary of 160 
MSC connpa^ lower level gfaphk^ aid han^ 
bterfaoe routines is included In all DOS compilers. 

ClearVlew-336™—our windowing 32-bit sym¬ 
bolic debugger that runs with our 386 and 486 
DOS products. $195 

NDP IMSL is a Mkxoway port of IMSL mainframe 
library tothe 1360,486or386. Math IJxafy.Sbllsi^ 
Ubrary, Special Rjnctioris...........$2000 

NDP Plot™ ... $195 

NDP/FFT™N DP or 80x87 vefsion... ea. $250 
HALO Professional for 386.$595 

NDP NAG™ Workstation Hbrafy is a subset of the 
NAG rrtairrframe libraries. Has 172 routirres for 
differential equations and eigenvalue problems, 
matrix operations, fitting ourws, statistics, and 
regression analysis..3% Version: $895 


Number Smasher-860^^ 


Number Smasher-SSO is the highest perfor¬ 
mance coprocessor card aver to lun in an ISA or 
EISA bus or as part of a transputer systemL 
Delisrers up to 80 million ficating point operations 
per second at 40 MHz and produces 11.8 double 
precision Unpack megaflops. The board comes 
standard with an EISA or interface, 8 meg of 
high speed memory, and your choice of NDP 
Fortran, C|C++, or Pascal tor the i860 running 
under MS-DOS. UNIX, .OS/2, SunOS, or 

DESGMew...,...33MHz: $5000 

40 MHz: $6000 32 MB versbn: add $2500 


i860 Vectorizers and Libraries 


NDP NAG/860 is a Microway port of the NAG 
workstation library to the i860.$1495 

NDP HALO860 includes HALO Professbnal 
and an interface library which makes HALO 
directly callable by the i860.. $995 

660 Vectorizer includes PSR VAST-2 which 
converts a C or FORTRAN program into a new 
program which calls the Intel Vector library. 
Includes the Intel Vector Library and 
Micro way's i860 Profiler..$1495 

660 Vector Library —^ Written for Intet, Includes 
over 400 vector primitives that take advantage 
of the i660's cache, dual instruction mode, and 
pipelined multiplier accumulator_...... $495 

IGL — a 3-0 Graphics Pipeline that does 
geometry and rendering using routines which 
use the rBOO's built-in g raphics hardware: $495 
Kuck & Associates CLASSPACK Harxl coded, 


pipelhsd libraries for the 1860. 

* Basic Math Library.$500 

* DSP—Over 100 routines including 1 and 

2-D correlations and convolutions. Does 
1024 Complex FFT in 1 msec... $750 

* Dense Array solver package___ $750 


Special! SX Your AT! 


FASTCache-SX/Plus™—The ^Windows Solu¬ 
tion”. Easily converts your 286 into a powerful 25 
MHz 386SX. Combines Mkxowa/s award-win¬ 
ning FASTCache-SX acoelerator with up to 16 
meg of exterxJed memory. Features an Intel 406- 
style 16K intemaJ cache and a387SXooprooessof 
socket Uses a 1G-bit slot Outperforms most SX 
systems^ Instans In minutes. Comp^bld wHh over 
100 AT systems irdudng AST, Compaq, Epson, 
HP, IBM, NCR. NEC, Sperry, Tandy, Zenith and 
rrore! (Cable Kit included FREE.) 


Special] FASTCache-SX-20. .$295 

FASTCache-SX/Plus-2S .$495 


386/486 Custom Workstations 


One of Micreway's Black Towers Is ttie Ideal 
choice tor a cost-effective desktop system, per- 
sortei supercomputer, file or computation server, 
or industrial PC. They come standard with two or 
more thermostaticaljy controlled fans, 250 Watt 
tTtotherboard j^wer oonr> 0 Clors, and American- 
manufactured industrlaf power supplies. Our 386 
and 486 motherboards are carefully burned in 
and tested. Top speeds are 40 MHz tor the 386 
and 50 MHz for the 486. You can choose from a 
full line of high quality options to customize your 
workstation to your sp^fic needs. The base 
system includes a sleek, black tower case, a 
black tactile response keytx>ard, four megabytes 
of memory, a 250 Watt American power supply 
and one floppy drive. Each system is backed up 
by a one year warranty and the^^t technic^ 
support in the industry. Our 4S6Bn was a recent 
D4//fa/Re vie wTarget Award nominee. Microway 
workstations are used in corporations, govern¬ 
ment research labs and university engineering 
departments on apptications ranging from CAD 
to financial analysis, software devdopment to 
basic research. Microway systems have earned 
an international reputation for outstanding 
design, prioe/perfomwice value and reliability. 

ISA 54K cache 230W $1395 
4866^-33 ISA 64K cache 250W $2495 
486B^-33 EISA 256K cache 250W $3395 
4866^-50 EISA 256K cache 250W $3995 
4868^-50 EISA 256K cache 350W $4495 


Parallel Processing 


Micro way's ongoing R&D is based on the INMOS 
T800, T9000, and Intel i860. We recently 
achieved 90% efficiency and 132 megaflops run¬ 
ning two i860s in parallel. OurTBOO products are 
T9000 object compatible, making them ideal 
development platforms for this new superscalar 
RISC processor. Microway's Quadputer TB05 is 
priced from $1845. 


Math Coprocessors 


WEriEK: 4167-25/33 .$750/$995 

3167-20/-25/-33 .$350/$600/$750 

mW3167 Micro Channel-25/33: from $B50 

mW3167/80357 Board .$200 

INTEL: 287X1.$80 

3a7-25SX:$120 387 16-33: $190 

Cyrix: SX20Mz: .$100 

SX25MHz:$110 62387 20 MHz: $75 

DX33 MHz: $155 DX40 MHz: $185 

EMC-33 MHz: $250 EMC-40 MHz: $300 


Micro 

World Leader in PC Numerics 

Play 

Corporate Headquarters: RO. Bax 79, Research Park, Kingston, MA 02364 USA (508) 746-7341 

32 High St, Kingston-Upon-Thames, U.K., 081-541-5466 
USA FAX (508) 746-4678 Germany 069 752023 Japan 047 423 1322 Poland 22-414115 






































STATE OF THE ART 


COLOR AND 
RESOLUTION 

So you think you know colon And sharp is sharp, right? 

Maybe not. Welcome to the world of computer displays. 

MICHAEL LURIE 

T he display is the last link between 
you and your computer in the long, 
complex chain of software, hard¬ 
ware, input, and megaflops. It should 
not be the weakest link. If you are staring 
at a display for hours, you shouldn’t feel 
restricted or frustrated by it. So, what kind 
of di.splay do you and your computer need? 

How much resolution, color, and gray scale 
do you require? And what difference does 
it make? 

Display quality does make a difference. 

Even if you never look at anything but 
text, a good display can reduce fatigue and 
improve your comfort level and stamina. If 
you work in CAD or graphics, you already 
know how important display quabty is. 

About Displays 

Resolution is usually described in terms 
of pixels (e.g., 640 by 480 pixels for VGA, 

1024 by 768 pixels for Super VGA, and 
1152 by 882 pixels on some Macs), but 
it’s really not that simple, as ril explain lat¬ 
er. Beyond resolution, most monitor ad¬ 
vertisements specify the screen size, dot 
pitch, and number of colors or gray lev¬ 
els. But two important properties—con¬ 
trast and brightness—are hardly ever men¬ 
tioned. All these factors contribute to the 
bottom line: the sharpness and clarity of 
fine lines in text and drawings and the at¬ 
tractiveness and effectiveness of shaded 
or colored images. 

The VGA color monitor is probably the 
most common display today. If you read 
the specifications for it, you expect the 
monitor to produce approximately 640 pix¬ 
els on each of the 480 rows. There is a 
good chance, however, that it won’t do 
that. A monochrome display is more like¬ 
ly to show 640 pixels per row than a color 
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COLOR AND RESOLUTION 


A FLAT-PANEL DISPLAY 

Column select 


////////// 



Figure 1: A jlahpmiel display has two sets of eiectrodes deposited on transparent 
material sueh as thin glass plates spared a small distance apart. To display a pixel 
the driver applies voltage to the row and column that intersiu t at the pixel. A panel 
that produces 640 by 480 pixels will have 640 electrodes across the top and 480 
down the side. This system produces a thin device. 


display. To see why, step back and look 
at the furidamental.s. 

The CRT has been around for more than 
60 years, and it’s still the most common 
computer display. With today’s technol¬ 
ogy, it produces the best image for the 
money. A CRT creates an image by scan¬ 
ning a spot across the screen fast enough to 
give the impression of a filled area of light. 
An electron gun at the back of ihe tube 
generates the spot by focusing a beam of 
electrons onto a phosphor coated on the 
inside of the screen. 


ACTION SUMMARY 


Before you can adequately 
match a monitor to your needs, 
you must understand the fac* 
tors involved in producing res¬ 
olution and color. There is more 
to it than simply counting the 
number of available pixels. Pix¬ 
el size, screen brightness, and 
the type of monitor all play key 
roles. 



Scanning is accomplished by deflect- 
iug the beam horizontally and vertically. 
For practical reasons, the beam cannot be 
deflected through angles of more lhan 
about 110 degrees. The deflection angle 
determines the depth and shape of a Lube 
for any screen size. The spot starts at the 
upper left of the screen and scans rapidly 
from left to right, moving down the screen 
to trace out horizontal lines. The beam is 
turned on and off to make light and dark 
portions of the image. 

In llat-panel displays, the image is made 
up of an an ay of elements that cither emit 
light, as in plasma or electroluminescent 
panels, or absorb or reflect light, as in 
LCDs (see figure 1), In monochrome flat- 
panel displays, each element is a pixel. In 
many ways, flat-panel displays are sim¬ 
pler than CRTs, but flat-panel displays 
have only recently become available with 
the appearance of new technology and ma¬ 
terials. Because they don’I use a scanning 
beam, the long funnel-shaped tube of ihe 
CRT is eliminated. 

Image Qualities 

The smallest aiea that caJi be made light or 
dark is called a pixel or picture element. In 
a simple monochrome CRT, the pixel is 
roughly the size of the scanning spot. In a 
monochrome flat-panel display^ the pixel 
is the size of one element of the array. 

Resolution can be expressed as the size 
of I pixel, but more often, it’s expressed 


either as the number of pixels or dots per 
inch or as the total number of pixels. The 
higher the resolution, the smaller the scan¬ 
ning spot or display element. In a CRT, 
high resolution is difficult to achieve be¬ 
cause it’s hard to make a very small spot 
(particularly while maintaining its bright¬ 
ness) and to turn the spot on and off rapid¬ 
ly enough to produce a sharp image while 
the spot is scanning. 

In a flat-panel display, high resolution is 
dilTicult to achieve because of the large 
number of elements needed to create the 
image. The chance of producing a bad ele¬ 
ment during manufacturing increases with 
the number of elements required, and a 
bad element will produce a defect in the 
image, reducing manufacturing yield and 
increasing cost. 

The resolution of a flat-panel display is 
dclermined by its geometry—it has just 
so many pixels. But a CRT doesnT have a 
specific number of pixels. The pixels grad¬ 
ual ly merge as Ihe tube is called on to pro¬ 
duce more and more pixels across the 
screen, because the spot is too large or the 
electronics won't modulate the spot fast 
enough. When a resolution is stated in a 
CRT’s dcscripiion, it represents the num¬ 
ber of pixels that can be shown with a cer¬ 
tain degree of clarity. 

!n the simplest monochrome CRT, one 
scanning spot is turned on or off, produc¬ 
ing a two-ievel image. Because it is simple, 
it offers the highe.st resolution and con¬ 
trast at the lowest cost. If your display re¬ 
quirements are mainly for text and line 
drawings, you should consider that kind 
of "old-fashioned" monitor. 

To produce gray levels in a CRT, an 
analog signal varies the current in the scan¬ 
ning electron beam. The signal is gener¬ 
ated by creating a serial data stream from 
the computer’s bit-mapped image and 
passing the data stream through a DAC 
(D/A converter), Thus, to display 256 gray 
levels, the CRT must have an 8-bit-deep 
memory and an 8-bit DAC operating at 
15 MHz or more. That adds complexity 
and cost to the simpler two-ievel display. 

Gray levels in flat-panel displays are 
controlled in several ways. In LCDs, ana¬ 
log voltage is applied to the elements to 
control the amount of light they transmit or 
relleci. In plasma panels, a pixel is either 
on or off, as in a two-level display, but the 
brightness is controlled by varying the 
duty-cycle, nr the length of time the pixel 
is on. 

More circuitry is needed to control a 
gray level in a flat-panel display lhan in a 
CRT, so flat‘panel displays are limited to 
fewer gray levels. Furthermore, in an LCD, 
the gray level varies with the viewing 
angle, so the appearance of a gray-level 
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WHERE 


ON EARTH 


CAN YOU CALL US 


<3 


FOR AS LOW 


Nyow you can connect with BIX, 
the on-line information service, at a 
fixed hourly rate from many cities 
around the world. Compared to 
packet switching networks, this saves 
you up to 75% depending on your location. There's 


AS $20 
AN HOUR? 


no application process. No character 
or packet fees. No extra charge for 
2400 baud. And you’re billed directly 
by BIX for your phone usage. 

Just calf the access number nearest 
you, log on, and the world of BIX is at your fingertips. 



NETHERLANDS {S2S> ^ GERMANY ^S23) 

E m . .** V V v^^ar ‘ 

BELGIUM («3) SWITZ ERLAN D {S2S) 

FRANCE (Sbj c ITALY (113) r 


BT Tymnet Access Information! (All amounts are US. dollars) 

AUSTRALIA (S29/hr): MELBOURNE {3)416214^’ SYDNEY (2)290*3400 BELGIUM (S23yhr); BRUSSELS (2)725-S060 DEMMARK {S13/hf): 
COPENHAGEN 3140-43-33 FRANCE (S23/hr); PARIS (1)47719133, (1)46027003, (1)44025750, (1)46025500; LYON E7)S47ai44 ITALY (S23/hr); 
MILANO (2) 64^9B^30-04 NETHiRLANDS ($23/hr): ALKMAAR (72)155190; AMSTERDAM (20)4610094; EINDHOVEN (4902)45530; THE HAGUE 
(70)3475032, (70)3BJ444l; ROTTERDAM (10)4532002 SWEDEN (S2S/hr): SHOCKHOLM (8)294782 SWITZERLAND (SlS/hr); GENEVA 
(22) 782-9329; ZURICH (I) 730-9673 UNITED KINGDOM (S20/hr); BIRMINGHAM (21) 6324634: BRISTOL (272) 155392; CAMBRIDGE (223) 045040; 
EDINBURGH (SCOTLAND) (31)3132172: LEEDS (532)34JS38: LONDON Ba/nard House (71)4890571, Ealing (81)5467240 GERMANY (S23/hr); 
COLOGNE (221)210196: FRANKFURT (69)646-8131, (49)466-4021; MUNICH (89)350-7682 


7b leam more about: BfX see our ocher ad ekewhere in this magazine. 





















COLOR AND RESOLUTION 



Squeezing Out More Gray Levels 

CHRISTOPHER W. TYLER 


I f your gray-scale images look more 
like contour maps than smoothly 
gradated images, you’ve run across 
a basic limitation of standard dis¬ 
plays: Tlie human eye can resolve gray 
steps witli an accuracy of about 0.2 per¬ 
cent, a capability much finer than the 
gray-level precision of li-biL monitors 
(which is about 1.5 percent when phos¬ 
phor nonlinearities are taken into ac¬ 
count). To allow people to study die 


limits of visual detection on inexpen¬ 
sive equipment, 1 developed a tech¬ 
nique that lets you achieve the required 
gray-level precision by having appro¬ 
priate control of a color monitor. 

A typical color display has ihiee col¬ 
or guns, each with 8 bits of lyminance 
variation. Nomially, luminance and col¬ 
or are computed independently: The 
color is specified by two ratios between 
the three guns, and the luminance is set 


by the sum of the three levels. Thus, a 
24-bit color display with 8 bits per gun 
has only 256 possible levels of lumi¬ 
nance at a constant color ratio, even 
though it can present more than 16 mil¬ 
lion color-luminance combinations. 

An Artful Dodge 

To get greater gray-level precision, I 
“steaf' bits from the color variation to 
increase the precision of the luminance 
variation in each pixel. The technique 
can provide thousimds of gray levels 
at a cost of I bit of color jitter, the un¬ 
detectable color variation caused by us¬ 
ing small nonfixed color ratios. This 
idea is similar to the spatial dither tech¬ 
niques commonly used to enhance gray 
scale, except that bit stealing operates in 
a single pixel. 

Bit stealing is ideal for presenting 
gray-scale images encoded to high pre¬ 
cision (e.g., 12 to 36 bits) on an inex¬ 
pensive 8- to 24-biL color display. You 
can use the method to enhance gray- 
.scale displays of any bit resolution, but 
ru focus on 8- to 24-bil displays. You 
can further elaborate the method to full- 
color displays by optimizing the effec¬ 
tive ratio of luminance bits to color bits 
according to the detection characteris¬ 
tics of the human eye. 

To gel a smoother luminance pro¬ 
file, you select each gun individually 
within the range of each luminance step 
(see figure A), [f the luminances of the 
three color guns are in the ratio of I to 
2 to 4. a binary sequence of steps on 
the three guns provides seven steps of 
luminance information for every step 
available in a fixed color-ratio scheme. 
This approach provides a luminance 


HOW BIT STEALING SMOOTHES 
LUMINANCE PROFILES 

a) Standard-Intensily coding b) Bit-stealing-lntensity coding 



m Green H Red S Blue 


Figure A: (a) Step.^ obtained when a system withfijied color ratios attempts to 
depict a hmnnance ramp, (h) When each RGB value is allowed to jitter by 
one level from those of its companions, the summed yalue representing the net 
luminance autpin imreases steadily in steps of^A the fixed-color increments. 
For simpUcity, lumimmces are assumed to be linearly related to the step 
values. 


image changes with the viewer’s position. 
Of course, many users are willing to accept 
these restrictions so that they caji have the 
compactness and lighter weight of a Hat- 
panel display. And improvements are com¬ 
ing quickly. 

How Color Is Produced 

In most displays, color is produced with 
patterns of three dots or stripes in the pri¬ 


mary colors (i.e., red, green, and blue) on 
the screen. The dot pitch, or simply the 
pitch, is the distance separating the dots 
or the stripes (see figure 2). A pixel is com¬ 
posed of neighboring dots that produce a 
color when the light mixes in your eye. 

If you look at a color display closely 
(perhaps with a magnifying glass), you 
will see the colored dots. There are various 
criteria for determining how many dots 


are required to make I pixel of a color on 
a screen. For now, assume that it’s three, 
one of each primary color. That puts an¬ 
other limitation on resolution. A pixel can¬ 
not be smaller than the dot pitch, the scan¬ 
ning spot in a CRT, or the element of a 
flat-panel display. 

In a color CRT, there is another limit 
on resolution. Three electron beams scan 
across die screen to light up the RGB dots. 
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COLOR AND RESOLUTION 


EFFECTIVENESS OF BIT-STEALING IMPLEMENTATIONS 


Adjusted bit stealing is the momtor-adjusted method with single levels (see 
figure A). Compensated bit stealing is direct compensation without monitor 
adjustment, where red to green to blue = 2 to 6.5 to I and the bit-stealing 
values may vary by two levels. You cannot derive the luminance precision 
values in each row directly from those in other Luminance levels give 
(he number of levels available for the color palette under each method, 
expressed in the next two roH’s in bits and in percent precision for the D/A 
registers. Actual precision shows the percent precisian of the display output 
at half-maximum luminance lifter considering pkosplufr nonllnearities, also 
expressed in bits in the effective bits row. 


Method 

standard 

8-bit 

Adjusted 
bit stealing 

Compensated 
bit stealing 

Luminance levels 

256 

1786 

3316 

D/A bits 

8 

10.8 

11.7 

D/A precision 

1/256 

1/1786 

1/4845 

Actual precision 
(percent) 

1.34 

0.19 

0,07 

Effective bits 

7.2 

10*0 

11.5 


table with 7 X 255 + I = 1786 levels 
(10.8 bits), or almost seven limes the 
normal luminance precision. 

Back to Reality 

Because the phosphor outputs of moni¬ 
tors are not linear, you must construct a 
table of the 1786 luminance entries from 
a calibration of the individual phosphor 
outputs to execute a practical bit-stealing 
implementation. You can use the table in 
reverse to go from the luminance level 
desired for a given pixel to the required 
RGB values for the D/A output. 

The phosphor nonlincarities also lim¬ 
it the luminance precision that you can 
achieve* The D/A position for half the 
maximum luminance, for example, is 
166 out of 256, where the effective lu¬ 
minance precision is reduced by 42 per¬ 
cent for any of the methods. The table 
compares the schematic and actual lu¬ 
minance precision obtained for two dif¬ 


ferent bit-stealing methods with that of 
the standard output (see above). 

The table indicates some of the im¬ 
provements you can get with bit stealing, 
although you can develop different ver¬ 
sions depending on the display applica¬ 
tion. The effective luminance precision 
available after phosphor nonlinearilies 
increases from the standard 7.2 bits to 
11.5 bits for a direct-compensation 
scheme. This is enough precision to ban¬ 
ish sampling edges from visibility under 
the most demanding conditions. 


Christopher W. Tykr is an associate di¬ 
rector of the Smith-Ketilewell Eye Re¬ 
search Institute (San Francisco, CA), 
His studies of the mechanisms of visual 
perception and electrical responses of 
the human brain have resulted in more 
than JOG publications. You can reach 
him on BIX c/o '"editors*' or on Internet 
at tyler@skivs.skLorg. 


These beams are adjusted to converge on 
dots that are next to each other. If the ad¬ 
justment is incorrect, the beams are mis- 
eonverged, and the dot of one color may be 
misplaced a dot pitch or so from the others* 
Misconvergence produces colored edges, 
or smears, and it is most evident when you 
are looking at white text in the comers of 
CRT screens. Convergence can be adjust¬ 
ed, but it's also limited by monitor design 


(e.g., a black-and-white monitor doesnT 
have a convergence problem). 

It is about three times more difficult 
to build a color display than it is to build 
a monochrome display, because color dis¬ 
plays require at least three dots or stripes 
to make each white pixel and nearly three 
times the electronics to drive the display. 
To avoid using three limes the memory, 
the number of gray levels in each color is 


usually restricted. 

If each primaiy color is displayed with 
256 levels, the monitor produces a whop¬ 
ping ! 6 million colors and requires 24 bits 
per pixel. Most applications do not need 
that* To work with a single 8-bit-deep mem¬ 
ory, displays sometimes provide 3 bits (or 
eight levels) of red, 3 bits of green, and 2 
bits (or four levels) of blue, for a total of 
256 colors. That produces contouring in 
natural .scenes, but iCs enough colors for a 
lot of artwork, for color-coding compli¬ 
cated screens, and for vi.suaJIy engaging 
games. 

Consider a 14-inch VGA display. The 
dimension represents a diagonal measure¬ 
ment of the image area, but it can also re¬ 
fer to a tube or panel diagonal, so an image 
might be smaller. For now, assume you 
have the full 14-inch diagonal viewing 
area. An image will have dimensions of 
]VAby 83^5 inches. To have 640 pixels 
across the screen, the pixel size must be 
0.018 inch (i.e., 11inches/640), or 0.44 
millimeter. A spot in a CRT or an element 
in a llat-panel display has to be smaller 
than that, and a dot pilch in a color dis¬ 
play must be even smaller. If they aren't 
the proper size, the display won't have the 
resolution you expect. Sometimes a prob¬ 
lem crops up. 

The specifications of many displays re¬ 
fer to addressability : the number of pixel 
locations on the screen that the driver elec¬ 
tronics can address. Bui being able to ad¬ 
dress pixel locations does not guarantee 
that the display will have the resolution to 
show all the pixels separately. If the scan¬ 
ning spot or dot pilch is too large, the elec¬ 
tronics might address a location 1/640 the 
distance across the screen, but the light 
from two locations will blur together or, 
even worse, he the wrong color. Some val¬ 
ue is inherent in high addressability (e.g., 
reducing Jaggies on sloping lines), but 
donT assume that you can produce the ex¬ 
pected number of pixels. 

In a Super VGA display with 1024- by 
76S-pixel resolution, the dot pitch and 
scanning-spot size must be no greater than 
0.28 mm for the same 11 i4-inch screen. 
In comparison, a typical 25-inch TV re¬ 
ceiver has a dot pitch of about 0,70 mm. 
Did you ever try to read 10-poini type on 
a TV set? 

Resolution is more complicated than 
just the number of pixels in an image. Can 
an observer see those pixels? One display 
may produce bold, clear pixels; another 
may produce pixels that are faint and bare¬ 
ly distinguishable. If the number of pix¬ 
els is the same in both displays, you could 
say the resolution is the same, but one dis¬ 
play will look better than the other. 

A fuller description of resolution would 
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COLOR AND RESO^TION 


COLOR DISPLAYS COMBINE 
THREE PRIMARY COLORS 


a) Dot pattern 




b) Stripe pattern 



Pitch ^ 


Figure 2: Color displays, ho!h CRTs and Jlahpamd displays, form colors hy mixing 
three colored dots or stripes, usually red, ti^reeih and blue. One arrangement (u) 
uses a pattern of dots, and another (li) uses a series of stripes. The spacing between 
the dots or the stripes is called the pitch. A single white pixel must inchtde the light 
of all three colors and must not change color as it moves across the screen. 


include the contrast afforded by a given 
number of pixels, but that level of techni¬ 
cal information is rarely given for even 
high-performance displays. The contrast 
between adjacent black and white pixels is 
important because the strokes that often 
make up typical text are just I pixel wide. 
The eye's ability to resolve details de¬ 
creases as the contrast and brightness of 
an image decline. Thus, contrast and 
brightness are important when you arc 
ItKiking at line detail on a screen, including 
most text. 

Unfortunately; as a CRT is made larger 
ora scanning spot is made smaller, bright¬ 
ness tends to decrease. Technitjues that in¬ 
crease brightness, however, usually reduce 
contrast, so the designer must accept a 
compromise. 

TV receivers aiie brighter than computer 
displays, but they have lower resoluiiotL 
Developers are seeking ways of prc^duc- 
ing large CRTs that provide bright images 
with high contrast and high resolution. 
Even more engineering is going into the 
development of flat-panel displays. In large 
sizes, they have an advantage over CRTs 
because their brightness is independent of 
their size. Thus, for equal complexity of the 
display, and therefore at about the same 
cost, a two-level display has the best res¬ 


olution, a gray-scale display has worse, 
and a color display has the worst. 

The important combination of resolu¬ 
tion and contrast is more completely de¬ 
scribed by the MTF (modulation transfer 
function), a quantity that describes the con¬ 
trast in a pattern of dark and light lines of 
various widths. The naiTower the lines or 
the more lines there lue per millimeter, the 
more difficult it is for a display to show 
them, so the MTb^ goes down. The MTF is 
rarely given for displays, so unless you 
are in a laboratory that can measure MTF, 
you’ll have to get along without knowing 
it. But the concept is valuable. 

How Good Is Good EnougJi? 

To examine a display critically, look close¬ 
ly at a symbol with line alternating black 
and white lines, such as the letter m in a 
small font. Notice the btightness of the 
white lines and the contrast with the black. 
Are the lines bright and clear, separate and 
distinct? Use a capital E or the = symbol to 
evaluate horizontal lines. Compare the cor¬ 
ners to the screen center. Look for color 
smears at the edges. View the display 
screen from different angles. 

ff you can appreciate the resolution of a 
300-dpi printer, you should be able to ap¬ 
preciate a 14-jnch monitor with 3000 pix¬ 


els across its 10-inch row. Of course, it 
would also have to be bright and have high 
contrast. If the display were larger, it would 
need more pixels horizontally and verti¬ 
cally in order to have the same dots pej- 
inch. That is why images on small dis¬ 
plays and small TV receivers look sharp¬ 
er than those on lai’ger displays. Thus, dis¬ 
plays can improve much more before they 
reach the limit of our vision. 

It’s amazing the detail your eye can see. 
It can resolve 3^^0 pixels per inch viewed 
from IB inches away. If you don't believe 
you can sec that well, compare a page from 
a .300-dpi printer with a page in a quality 
magazine. The magazine looks belter. (See 
"Displays: The Human Factor” on page 
195,) 

A 21-inch-diagonal display must have 
about 6{XK) by 4.500 pixels to achieve 3B0 
dpi. But even a 14-inch VGA display, with 
far less resolution than that, produces clear, 
readable text and impressive graphics if 
ihe contrast is high. For many people, 
that’s good enough. Enlarge that VGA 
screen to 21 inches, however, and you have 
only 40 pixels per inch and rows that look 
much fuzzier than those on the smaller 
display. Thus, even for less demanding 
applications, VGA is not adequate lor large 
screens. 

The Fulurc 

If you believe that today's Super VGA or 
Macintosh resolution is all you need for 
most applications, you’ll be happy to know 
that the future will bring better contrast 
and higher brightness in the larger-size 
displays, blacker blacks, and color dis¬ 
plays that provide images as sharp as those 
of black-and-white displays. Beyond these 
improvemems, large displays will produce 
300 dpi {perhaps 21-inch pictures with 
60(H) by 45(KJ pixels), so screens will look 
like lasei-printer output and will be the 
fmal word in WYSIWYG. 

CRTs will be the first to offer this high 
resolution, but they will be replaced by 
flat-panel displays. LCDs will probably 
be first among the Hat-panel displays to 
have this capability, followed, perhaps, by 
electroluminescent panels that will elimi¬ 
nate the need for backlighting and the lim¬ 
itation on off-axis viewing. 

Further ahead—^much further—^dream 
about 600-dpi color flat-panel displays the 
size of a newspaper that are touch-sensitive 
over their whole input area. Looking at 
your display will be like looking at a qual¬ 
ity magazine. ■ 


Michael Lurie is a senior member of the 
technical staff at the David Sarnoff Re¬ 
search Center (Princeton, NJ). You can 
reach him on BIX c/o editors. ” 
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Difference 







The Difference Will Impress You. 


The Difference Will Excite You. 


See us at the 


Booth #579-581 




Get excited about doing what you've 
always wanted to do with Windows on 
the 9080i's larger 16-inch screen area. Highly compatible, 
in compliance with the Video Electronics Standards 
Association. Convergence & pin-cushioning controls. 

Dual inputs for two computers or two boards. The little CireU 78 on inquiry Card 

differences that make for an exciting new monitor. (resellers: 79). 


HAIViO 

NANAO U.S.A. CORPORATION 

23535 Telo Avenue 
Torrance, California 90505 
(213) 325-5202 


^^Using each adapter at 
VGA,800-by-600and 
l,024-by-768 pixel 
resolutions, all test 
images were dis¬ 
played crisply. 


-PC Week 


^^The image is the 
brightest we've ever 
seen, even in the 
brightly-sunlit new 
CADalyst office. ” 




•• CADalyst 


Nanao thoughtfully 
places the seven most- 
used controls on the 
front of the monitor, 
unobtrusively tucked 
below the faceplate. ” 

•• Macworld 


Sometimes for high performance you need to give up 
creature comforts. But not with the 9080i. Sit back and 
relax in front of your Nanao monitor and its convenient 
front control panel. Almost every adjustment is within 
your reach. Nanao Flexscan monitors even align 
themselves with the Swedish MPR standards of low 
radiation emissions and give you an anti-static coating, 
fulfilling your ergonomic needs. 

See the family of monitors ready for the next 
step in high resolution. To see the difference 
for yourself, contact your local Nanao dealer or 
call us at 1-800-800-5202. 


that the industry experts 

Nanao Flexscan 90801 


Cotor yourself impressed by the Nanao Flexscan 9()80i's 
multiscanning abilities and high resolution. The 1280 x 1024 non¬ 
interlaced resolution increases productivity 
and enhances graphics applications 
beyond compare. Its high refresh rate 
(74Hz) is easy on the eyes. And with 
sharper text and brighter colors, the 9080i 
delivers the high quality professionals 
need...and want! 


NAHAOS:»SC«!.-e: 


The Difference Will Comfort You. 


RECOMMENDED 

PRODUCT 




The intelligence 
built into this monitor 
eliminates all of the 
arm stretching and 
wheel turning so often 
associated with video 
mode changes. ” 


• PC Magazine 


Xutfing Edge" images aealed by Joe LofonawValene Bemescut. Huntingtor Beach, "Living Room" image created by Neolux. Pasadena. NANAO and FLEXSCAN are registered trademarks ol Nanao U.SA Corporation. 


































EXCESS 

3rid 

OBSOLETE 

INVENTbRV 


Turn your excess inventory into 
a substantial tax break and help 
send needy kids to college as well. 


Call for your free guide to learn how 
donating your slow moving inventory can mean 
a generous TAX WRITE OFF for your company. 


Call 708-690-0010 
Peter Roskam 

Executive Director 


RO. Box 3021, Glen Ellyn, IL 60138 FAX (708) 690-0565 
Excess inventory today...student opportunity tomorrow 


Frankly Fenton, when 1 named 
you Manager of excess inventory, 
this isn*t what / had in mind. 

























STATE OF THE ART 



MONOCHROME 
TO COLOR 


Two new techniques have overcome the limitations 
of conventional color CRT technology 

JOE HALLETT 


W hy color? First, you use it to con¬ 
vey information. With carefully 
chosen colors, you can communi¬ 
cate information in greater detail 
and with greater authority than you can 
with monochrome (monochrome com¬ 
monly means one color or white displayed 
against a neutral background or—in special 
cases—one color displayed against a back¬ 
ground of another color). Color-coded in- 
formation is frequently seen in business 
charts and graphics and in map-based pre¬ 
sentations. You can also use color to re¬ 
produce rich images. 

Also, there is something that just feels 
good about working with color. Color sur¬ 
rounds us. Movies, TV, games, printed 
materials, and the world we live in all pre¬ 
sent an unending stream of visual ex¬ 
periences in color. Many people feel better 
using a color display even when the im¬ 
age quality is demonstrably inferior to 
that of a corresponding monochrome dis- 
play. 

Once someone has color, everyone else 
on the block wants it Color is an important 
attribute in the compjetitive world of elec¬ 
tronic displays—not necessarily just for 
consumer products but also for businesses 
that want to be perceived as being up with 
the times. 

There are a lot of reasons to use color. 
One way to obtain it is by converting mono¬ 
chrome images to color using one of sev¬ 
eral new color display technologies that 
are entering the marketplace. 

Some Basics 

Color images that you see in the real world 
are analog. They contain smooth distribu¬ 
tions of the colors of the rainbow. Methods 
of reproducing these images on a screen or 
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MONOCHROME TO COLOR 


CRT-DRIVEN LCS 


Video 


Vertical — 
synchronization 
(180 Hz) 

Horizontal — 
synchronization 


Frame — 
synchronization 
(60 Hz) 


CFT LCS 



Frame 

synchronization 
(60 Hz) — 



Vertical 

synchronization 
(180 Hz) — 


n 




Figure 1 : Three **hiack-and’Whi!e " CR7' images are viewed seciuentiaily in three dijferetu colors through (he LCS. 
(Courtesy of Tektronix) 


on paper are usually digital. Whether the 
color images are produced photographi¬ 
cally, electronically, or typographically, 
they are a combination of a few mono¬ 
chrome images, superimposed in space or 
time and blended into one color picture. 
In general, the color images that you 
can see on paper use three subtractive pri¬ 
mary colors (i.e„ cyan, magenta, and yel¬ 
low), and they must be illuminated by 
white light. However, the self-illuminated 


ACTION SUMMARY 


Even though color CRT tech¬ 
nology has survived the on¬ 
slaught of HDTV and computer 
graphics, brightness and reso¬ 
lution have come close to 
reaching their limits in this 
medium. Two new techniques 
provide a way around these 
constraints. 



images that you see on TVs, computer 
monitors, and projection screens are com¬ 
posed of three adrlitlve primaty colors (i,e,. 
red, blue, and green). 

Aren^t Moving Pictures Stationary? 

The human eye doesnT really ''see*' mov¬ 
ing objects; instead, it sees a series of sta- 
lionaty images. TV, dynamic computer¬ 
generated graphics, and movies take 
advantage of this by breaking up a moving 
scene into a series of stationary, or still 
frames. 

As long as frames are displayed quick¬ 
ly enough lo avoid significant flicker, you 
will see the effect of motion. Sometimes, 
in certain film-based systems and in line- 
doubled TV displays, the same frame may 
be shown two or more times to prevent 
flicker. If excessive movement occurs be¬ 
tween frames, the resulting moving image 
may be flicker-free but still appear Jumpy. 
You can interpolate between images (in- 
bemeening) in a computer graphics im¬ 
age or specify a higher frame rate for the 
motion-picture or TV camera to capture 
such motion. 

Making the Conversion 

You can create a moving color image on 
your monochrome CRT by simultaneous¬ 


ly combining primary-color images into 
frames. Typically, three electron guns il¬ 
luminate three phosphors, each creating a 
separate color image. You can use multiple 
CRTs, as in TV projectors. If you do, your 
projector may combine the images inter¬ 
nally with a single projection lens, or ex- 
temally on the screen using three len.ses. 
With only one CRT (as in your computer 
monitor or TV set), however, convention¬ 
al color CRTs (known as shadow-mask 
CRTs) integrate the electron guns and 
phosphors into one lube. 

Another technique that is used to pro¬ 
duce color images with monochrome CRTs 
combines monochrome Helds sequential¬ 
ly to make each frame. Color filters that are 
placed between you and your CRT screen 
select red, blue, and green images that arc 
timed to appear when the proper 11 Iter is in 
place. Instead of using one CRT with a 
white phosphor screen, you can use a phos¬ 
phor that has sharply peaked emission at 
wavelengths corresponding to each of the 
desired primary colors matched with nar¬ 
row-band color niters. This approach pro¬ 
vides a great improvement in contrast. 

A few manufacturers have developed 
field-sequential displays with electroni¬ 
cally switchable color filters using liquid- 
crystal technology. These filters arc often 
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MONOCHROME TO COLOR 


CRT-DRIVEN LCLV PROJECTION LIGHT SOURCE 


Monochrome Polarizing Single 

CRT beam splitter projection lens Screen 



Figure 2: T/iree hig/i-reso/ufion frw/wchmrfie CRTs simu/laneous/y pass anages ta 
the iigui€f-cfysSa/ cel/s fhroi^gh fiber optics afid the p/iotocontiiictive hyers. High- 
mtefisrt}’ ret/, b/ue, mid green /ight obtained through fi/tersfroui the projection /amp 
is moc/uhttecl to produce three color images that are combined at the screen {one 
channel is (Courtesy of Greyhasvk Systems) 


called LCSes (liquid-crystal shutters) {see 
figure 1). To avoid flicker, the field-se¬ 
quential system must show each of the 
three images in sequence within the time 
allow^ed for a single frame. Thus, the field 
rate must be three times higher than the 
frame rate. Despite their ability to deliver 
high-quality images, field-sequential col¬ 
or systems are not widely used because 
they incur higher circuit costs and more 
complex signal interfaces than do simul¬ 
taneous color systems, 

A third technique of converting mono¬ 
chrome to color uses the CRT image to 
control a separate spatial light modulator, 
or LCLV (liquid-crystal light valve). In 
effect, the light modulator is an electroni¬ 
cally controlled transparency containing 
the image developed on the CRT screen. 
Unlike direct-view CRTs and CRT pro¬ 
jectors, this CRT screen doesn’t have to 
produce light energy for viewing, or even 
light of any particular color. In fact, as 
long as it can be coupled efficiently to the 
LCLV, the CRT image can essentially be 
invisible. 

Liquid-crystal panels are commonly 
used in CRT-driven light valves. These 
panels are usually continuous liquid-crys¬ 
tal cells coupled with a photoconductive 
control layer, A CRT illuminates a photo- 
conductor, which in turn creates an image 
in the liquid crystal. A separate projection 
light source shining on the other side of a 
liquid-crystal cell transfers the image to a 
viewing screen (see figure 2). 

LCLV: Simul tan eons Color 

Much of the original work done on LCLVs 
was performed by Hughes Aircraft at lab¬ 
oratories in southern California. These ef¬ 
forts led to the introduction of its black- 
and-white projectors for the Mac shown 
at the 1987 MacWorld Expo in Boston, 
Massachusetts, In February, at the Info- 
com International show in Washington, 
D.C., some manufacturers introduced full- 
color projectors for TV and graphics. 

Hughes Aircraft’s breakthrough came 
when its scientists used semiconductor 
materials to fabricate the photoconductive 
layers in the mechanism, a process that 
yielded the fast response times and uni¬ 
formity needed for the display of high- 
quality motion video. Recently, Hughes 
Aircraft formed a new company, Light 
Valve Products (Carlsbad, CA), to exploit 
this technology. The product is due to ship 
late this year (see the photo), 

Greyhawk Systems (Milpitas, CA), a 
manufacturer of precision electro-optical 
systems and devices, has equipped a small 
high-resolution CRT with a fiber-optic 
faceplate that serves as one side of a liquid- 
crystal light-modulaior celL The fiber¬ 


optic plate guides light from the CRT to 
a photoconductive layer. This process 
“draw.s” an image that controls the elec¬ 
trical drive to the liquid crystal. A series of 
filters split light from a projection lamp 
into primary colors. Each primary color is 
modulated by its own LCD. This tech¬ 
nique produces a composite full-color im¬ 
age. Other firms, including Electrohome 
(Kitchener, Ontario, Canada) and Xerox 

T 

M. he LCS can 
deliver high-quality 
color images from 
a monochrome CRT. 



(Webster, NY), are reported to also be 
working on this technology. 

Many technical challenges must be met 
before such a system becomes a practi¬ 
cal product. One goal is to prevent the 
high-intensity projection source light from 
contaminating the CRT light. Such con¬ 
tamination would lead to reduced image 
contrast. Another goal is to obtain accept¬ 
ably fast response times for displaying 
moving objects and video. Greyhawk Sys¬ 
tems and Hughes Aircraft claim to have 
solved these problems by using propri¬ 
etary processes and maierials to fabricate 


isolation layers between the LCD and 
the CRT 

Other LCLV technologies exist that are 
not CRT-driven, but they draw heavily on 
CRT technology to permit direct writing by 
an electron beam on a control surface. Tek- 
tronix’s electron-beam-addressed LCLV 
uses separate electron guns to write and 
erase image.s on a liquid-crystal cell that is 
mounted in a vacuum. This LCLV pro¬ 
jects images by using an external light 
source and polarizers. To dale, no prod¬ 
ucts that use this technology are available. 

LCLVs produced by General Electric 
(Syracuse, NY) and Gretag/Eidophor (Zu¬ 
rich, Switzerland) also use an electron 
beam to write an image. However, they 
write on an oil film (rather than a liquid 
crystal) and use external light sources to 
project bright, large images, 

LCS: Field-Sequential Color 

At about the same time that microcom¬ 
puters made their appearance, researchers 
in the U.K. proposed an electronic equiv¬ 
alent to the color wheel that was based on 
liquid-crystal technologies. 

Before display-equipment designers 
could use the LCS in practical applica¬ 
tions, it had to be made large enough to be 
used in a direct-view display, it also had to 
switch on and off quickly for flicker-free 
field-sequential operation without leaving 
ghost images. And it had to transmit light 
efficiently to be bright enough for viewing 
in normal light. 

Tektronix Laboratories (Beaverton, OR) 
addressed the issue. By the mid-1980s, it 
had finished development of a fast-switch¬ 
ing liquid-crystal panel called the pi-celL 
High contrast and high resolution were the 
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MONOCHROME TO COLOR 



Imide the Series 
300 projector, 
light from the 
Xenon arc lamp is 
filtered to remove 
the ultraviolet 
and hot Infrared 
waves^ The 
remaining "cold'" 
light is then split 
into primary 
colors and 
directed into the 
color channels. 
(Courtesy of 
Hughes Light 
Valve Products) 


strong points of this new technology, 
which first appeared in Tektronix logic 
analyzers. 

Other applications then fell nicely into 
place. Kaiser Electronics (San Jose, CA) 
considered field-sequential color to be a 
natural option for cockpit displays. CRT 
displays arc inherently more versatile tJian 
the mechanical indicators that they re¬ 
placed. Thus, in its displays for the F-18 
aircraft, Kaiser used LCS technology to 
produce multifunction displays that adapt 
to the task at hand. Tliey also provide high 
contrast and saturated color for viewing 
in a brightly lighted cockpit. 

If field-sequential color is an old idea, 
then so is using the stroke-wriiten, or vec¬ 
tor, display in which the CRT electron 
beam is directed along a precise path 
rather than using the more common raster- 
display format. But the vector display uses 
lime efficiemly, producing a brighter dis¬ 
play than is possible in a raster scan. Kai¬ 
ser has been able to tune the LCS switch¬ 
ing time to optimize light output in each 
color. 

Over the long term, a CRT's physical 
bulk can prove awkward in avionic cock¬ 
pits, Richard Hockenbock, general man¬ 
ager of the Tektronix avionic displays busi¬ 
ness unit, siiggest.s that LCS is an interim 
technology that will last two to three years 
for avionic use, after which flat panels will 
lake over. 

Two primary colors (red and green) and 
a mixed color (yellow) liave been adequate 
for color-coded displays, such as lest equip¬ 
ment and avionic displays. But extension 
of the technology to three primary colors 
has proven difficult, and acceptance has 
been further hampered by the problems of 
interfacing field-,sequential displays to ex¬ 
isting TV and video standards. The situa¬ 
tion may be improving. In 1991, at Wescon 


(San Francisco, CA), Tektronix introduced 
a 9-inch-diagonal fulLcolor monitor atid 
a series of separate full-color shutters in 
sizes from 1 to 19 inches diagonal. 

Simulating a view of the real world (a 
goal of virtual reality) becomes a more 
practical process when the view includes 
high-quality images. Fake Space Labs 
(Menlo Park, CA) has used LCS technol¬ 
ogy to produce high-resolution moving 
images in small, head-mounted displays. 

Status and Pcitential 

Now that addre.ssabiliiy beyond 640 by 
480 pixels is becoming common for PC 
and Mac displays, and with HDTV on the 
horizon, people arc becoming more aware 
of the limiiaiions of conventional CRT- 
based color displays. Shadow masks and 
patterned phosphor screens are up against 
seemingly insurmountable physical barri¬ 
ers. Discrete-element LCD flat panels are 
making impressive inroads at lower lev¬ 
els of addressability. But this technology 
also appears to be pushing against physical 
limitations, as manufacturers pack more 
and more pixels per square inch into their 
displays. 

This changing environment makes shut- 
ler-bascd displays an atiraciive return to 
basics without the fabrication problems 
of discrete-element display screens. Also, 
advances in circuit design and fabrication 
methods make it easier to construct a cost- 
effcciivc field-sequential switching sys¬ 
tem, even if you must adiipt the interface to 
an existing display standiird. And the large- 
area LCS should benefit From some of the 
advances in manufaciuring technologies 
that are being applied to other liquid-crys¬ 
tal devices. 

Full-color LCS displays are a recent de¬ 
velopment that draws from continuing re¬ 
search into materials, manufaciuring pro- 


ces.ses, and electronic circuitry. And the 
electronic circuitry for a field-sequential 
display is not likely to be a problem in a 
new product design. So far, neither the 
LCLV nor the LCS has achieved wide use, 
yet their potentials appear to be strong in 
the absence of any serious competing tech¬ 
nologies. 

The LCS can deliver high-quality, high- 
resoJution color images from a mono¬ 
chrome CRT in any application that can 
accommodate the CRT^s space and power 
requirements. Thus, the LCS is a poten¬ 
tial contender for use in small-screen desk¬ 
top equipment. Perhaps it will be tlie tech¬ 
nology that provides photographic-quality 
displays in products for home, school, imd 
business, whether for personal computers 
or for multimedia workstations. 

The LCLV can take over when you 
need larger image size or higher bright¬ 
ness^—for instance, for group viewing in 
business workgroups or theatrical settings. 
New applications include virtual reality 
and electronic cinema, a process that al¬ 
lows high-quality motion pictures to be 
distributed elecironically to your local 
movie theater. 

It Won’t Be a Grny World 

By departing from conventional CRT us¬ 
age, the two techniques described here per¬ 
mit the CRT to operate in its most effective 
monochrome mode. The burden of pro¬ 
viding brightness and color is shouldered 
by other components (i.e., the LCS and 
the LCLV). 

The good news is that there is hope that 
these specialized componems, although 
they embody highly developed materials 
and process technologies, may eventually 
be relalively inexpensive to manufacture. 
Someday these spatial light modulators 
may even become available at your friend¬ 
ly radio parts store. 

ItN been said that the shadow-mask col¬ 
or CRT is one of the most complex prod¬ 
ucts ever mass-produced. Yet color TV 
sets are one of the few products whose 
prices have not increased in over two de¬ 
cades. You can expect the consumer elec¬ 
tronics industry-—particularly as it evolves 
to include personal computers and relat¬ 
ed new products—to drive down the cost 
of these new display technologies into a 
range that all of us can afford. ■ 


Joe Hallett is a business consultant who 
speciaUzes in engineering and business 
development of display products. The In- 
ternationed Communicaiions Industries 
Association recently published his book 
LCD Projection Panel Selection Guide. 
You can contact him on BIX c/o "editors'" 
or on AppleLink at X2260. 
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This way 
to the future. 
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Obsolescence is a 
thing of the past 


Investment Protection. The last thing you want your next PC to be is obsolete. So Z series offers an 
unprecedented range and economy of upgradeability to protect your investment. Change a single chip 
or an entire module. Enhance performance, add memory or stack drives. You can even upgrade your 
black-on-white notebook display to active-matrix color. And watch the value of your investment grow. 


You’ve got 
connections. 


Integrated Connectivity. The next level of PC productivity lies in networking. And Z series sets the 
standard for Integrated Connectivity with Novell* NetWare? Microsoft* LAN Manager™ and Banyan" 
VINES® client shells pre-installed. Elhernet*-compatible High-Speed-Communications pipes. And 
we're already thinking about what comes next. It's all part of Thinking Ahead. 







































Introducing 
Z series. 

Your future 
is built in. 


The Z series of desktop and notebook PCs and servers isn’t just fresh thinking. It's a whole new way 
of thinking. It views PCs as a long-term investment, and has the vision to protect it. It makes future 
changes part of a master plan. Uls called Thinking Ahead. 








consistency of component design for streamlined support and constant productivity in a changing 
world. Thinking Ahead means you won’t have to rethink your investment. Ever. 

Call 1-800-472-3699, ext. 100. Well be glad to send you more information about the Z series. We 
know that sooner or later you’ll come around to our way of thinking. It’s called Thinking Ahead. 
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A Bull Company 


Thinking Ahead. 



Z-SERVER™ 

Superior 

scalability 

and batanccd 

performance 

network 

servers. 


MONITORS 
Full line of 
VGAySVGA 
monitors, 
including 
multi *sync 
and Hat- 
screen 
models. 
























































The awkward years 
are behind you. 


Easy lb Use. Finally. This is the PC as it ought to be. You’re up and running in minutes. The con¬ 
nections are self-configuring, MS-DOS* 5.0 and Microsoft Windows™ 3.1 are optimized and pre¬ 
installed, the mouse is included, the upgrades are literally a snap and unlimited support is toll-free. 
Even the manuals have been simplified. We know you need to focus on the growing demands of 
your work rather than on your tools. So we made it easy. 


It'S a 

grand design. 


Design & Ergonomics. Someone had to do it. Someone had to make growth and change part of a 
grand design. An elegant vision that appeals to the eye as well as the intellect. 1: begins with crisp, 
cool aesthetics that invite interaction all across the series landscape—and it extends to a careful 
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Z-SPORT 

Z-NOTE 

Z-STAnON 

ISA EISA 

Z-SERVER 

EISA 

Processor/MHz 

i386*SX/25 

i486®SX/20 

i486SX/25 

i386SL/20 

i386Sl725 

i386SX/25 i486SX/20 
i486SX/20 i486DX/33 
i486SX/25 1486DX2/50 
i486DX/33 

i486SX/25 

i486DX/33 

i486DX/50 

Storage 

60.85.120MB’ 

60.85.120MB’ 

80.120, 120.200.400MB 

200,400MB 

300,400.500MB’ 

(up to eight) 

Memory 

(Standard/Max) 

2/8MB* 

4/12MB’ 

2-4’/12MB 

4/64MB 4-8’/128MB 

4-8’/192MB 

Video 

VGA display up to 

64 gray scales 

VGA display up to 64 gray 
scales or active matrix color 

Integrated SVGA 9 1024x768 
resolution with 16 colors. 
Upgradeable to 256 cobrs. 

Integrated SVGA 0 1024x768 
resolution with 16 colors. 
Upgradeable to 256 colors. 

Pre-installed 
Operating Systems 

MS-DOS 5.0 with APM 

MS-DOS 5.0 with APM, 
Microsoft Windows 3.1 

MS-DOS 5.0 

Microsoft Windows 3.1 

MS-DOS 5.0’ 

Integrated 

Connectivity 

N/A 

Novell Netware, Microsoft 

LAN Manager; Banyan 

VINES client shells 
pre-installed 

Novell Netware, Microsoft 

LAN Manager. Banyan 

VINES client shells 
pre-installed 

Novell Netware, Microsoft 

LAN Manager; Banyan 

VINES, SCO™ UNIX*” 

Upgrade Options 

Memory, HDD, Coprocessor 

Video display. Memory, BIOS. 
HDD. FDD. Coprocessor 

CPU. Memory, BIOS. FDD. 

HDD. Coprocessor, OverDrive™ 
processor. Windows accelerator 
module (WAM), SCSI module. 
SCSI tape backup, hard drive 

CPU. Cache. BIOS. HDD. 

FDD, Coprocessor; OverDrive 
processor, SCSI sueamer and 
DAT tape drives. CD-ROM 
drive. LAN boards. Serial 
port boards 

Mouse 

Optional 

Logitech™ HackMan* 

Portable 

Microsoft TWo-button 

Optional 

Bauery Life 

2 or 2.5 hours under 

APM’ 

4-10 hours under Premier 
System Management™ 

(y 3 less in color) 

N/A 

N/A 

Weight 

6 or 6.2 lbs.’ 

5.9 or 6.5 lbs.’ 

N/A 

N/A 

Optional 

Peripherals 

AT Docking Unit 

3 slots AT compatible 

2 half-height drive bays 

READYDESK 
port replicator 

N/A 

N/A 
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STATE OF THE ART 



HDTV IS COMING 
TO DESKTOP 

A new world of high-performance monitors 
and image-processing software tools is opening up 

BERNARD J. LECHNER 


W ill the coming of HDTV aifect per¬ 
sonal computer and workstation 
users? You bet it wilt* The advent 
of HDTV will niake new technol¬ 
ogy available to the computer world, and it 
will generate new applications for personal 
computers and workstations as they are 
used to create and process HDTV images. 
You will benefit from HDTV technology 
with sharper images and new image-pro- 
cessing techniques, but you’ll need more 
memory, faster hardware, and better dis¬ 
plays. 

The present NTSC color-TV standard 
was introduced and adopted a quarter of a 
century before the personal computer ar¬ 
rived. The new HDTV standard is devel¬ 
oping in a different world, and standards 
bodies must consider the impact of their 
work on the millions of computers now 
being used. The FCC plans to choose an 
HDTV standard for terrestrial broadcast 
before the end of 1993, and HDTV re¬ 
ceivers and broadcasting will be available 
as early as 1995. 

Image Processing and the Computer 

The worlds of NTSC TV and the personal 
computer are interacting at an increasing¬ 
ly frequent rate. You can load standard 
OTSC images into your computer and pro¬ 
cess them to the limits of your imagina¬ 
tion and creative skill and your system’s 
power and memory* HDTV will expand 
your capability for such creative activity. 
You win be able to take images from 
TV sources (both NTSC and HDTV) and 
move them to and from print media with 
greater ease, and you" 11 have more pow¬ 
erful tools at your disposal. Also, you will 
be able to generate and process images for 
HDTV broadcast, film production, and a 
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HDTV IS COMING TO DESKTOP 


PREDICTING THE CURRENT FRAME 



b) Current frame 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 


By finding the best match from nearby blocks in the prevhms frame (a), the receiver 
predicts the position of blocks of pixels in the current frame (b)- Note that block 2 
in the current frame best matched a block below and to the left in the previous frame, 
indicating motion upward and to the right in this region of the image. 


muluiude of multimedia and desktop video 
publishing applications. 

TV Receiver Requirements 

Does tliis mean that you will be connecting 
an HDTV receiver to your personal com¬ 
puter or workstation? Probably not. The 
design requirements of TV receivers differ 
significantly from those of computer mon¬ 
itors, 

TV receivers are overscanned to avoid 
black borders; computer monitors are un- 
derscanned to avoid losing information. 
The smallest HDTV screens will measure 
about 36 inches diagonally, too large for 
typical desktop applications. In addition, 
monitors are designed for high resolution 
and high contrast, sacrificing peak bright¬ 
ness. while TV receivers have high peak 
brightness and sacrifice contrast and reso¬ 
lution. Furthermore. TV receivers incor- 


ACTION SUMMARY 


With the probable approval of a 
digitally based HDTV standard 
in 1993, HDTV will help bring 
a new generation of high-per¬ 
formance monitors and soft¬ 
ware tools to personal com¬ 


puter users. 



porate peaking circuits to enhance edges in 
the image. 

HDTV Technology Applied 
to Personal Computers 

HDTV requires significant improvements 
in CRT technology (e.g.. improved reso¬ 
lution and convergence), and HDTV CRTs 
will have a wide-screen 16-to-9 (width to 
height) aspect ratio instead of the present 
NTSC 4-tO“3 standard. With tliis improved 
technology, you will have computer mon¬ 
itors with improved performance and/or 
lower cost. 

HDTV receivers will consume a great 
deal of memory; receivers will most likely 
include two or more video-frame stores, 
each one requiring as much as 2 MB of 
DRAM. Additionally. HDTV receivers 
will use extensive blocks of DSP (digital- 
signal-processing) circuitry, running at 
speeds of 25 to 75 MHz, The improved 
technology and reduced costs resulting 
from the technology’s use in high-volume 
consumer products will spill over iuid be 
applied to personal computers and work¬ 
stations. 

Proposed HDTV Systems Compete 
Four of the five proposed HDTV systems 
are all-digital. The images are not only 
processed digitally in the studio or home 
receiver but are also transmitted over the 
air in digital form. The fifth competing 
system is based on analog transmission, 
and I will not discuss it in detail in this ar¬ 
ticle. 

All the proposed systems are based on 


the wide-screen 16-10-9 aspect ratio. A 19- 
inch diagonal personal computer monitor 
with this aspect ratio would display two 
byl 1-inch pages side by side at 80 
percent of the full size. You could display 
12 columns of a spreadsheet instead of the 
usual nine. 

Two of the proposed ail-digital systems 
use a display-pixel-sampling lattice of 720 
by 1280 pixels. A third system uses a lat¬ 
tice of 960 by 1408 pixels, and a fourth 
system provides two options: 960 by 1440 
pixels or 810 by 1440 pixels. At 8 bits per 
pixel for each of the RGB components, 
the memory required to store one com¬ 
plete image ranges from 2.76 to 5,96 MB, 
compared to 0.92 MB for a VGA image. 
(See tlie table.) 

Pixel Geometry 

For computer image processing, logically 
square pixels offer a clear advantage: Im¬ 
age rotation and scaling arc computation¬ 
ally easier with square pixels. However, 
when displayed on a CRT with discrete 
raster scanning lines, a logically square 
pixel-sampling lattice results in displayed 
pixels that are perceived as being about 
20 percent taller than they are wide. 

Why the discrepancy between logical 
and perceived pixel geometry? Because 
TV uses discrete scanning lines; the verti¬ 
cal resolution of a TV image captured by a 
camera and displayed on a CRT is reduced 
to less than the number of original image- 
scanning lines (the ratio of displayed lines 
to original lines is typically 0.8 to 0.9 on a 
modem HDTV CRT display). The factor 
applied to account for this is known as the 
Kell factor. 

Like the VGA display standard, the 720^ 
by 1280-pixel formal and the 810- by 
1440-pixel fonnal provide logically square 
pixels. On the otlier hand, the 960- by 
1408-pixel fomiat and the 960- by 1440- 
pixel formal result in perceptually square 
pixels when displayed on a full-bandwidth, 
high-resolution CRT monitor. 

Digital Transmission 
and Data-Rate Reduction 

The 720- by 1280-pixel systems transmit 
59.94 complete images per second using 
progressive scanning in the camera and 
display, yielding a data rale of 1 33 gigabits 
per second. The 960- by 1408-pixel system 
and the 960- by 144Ckpixel system transmit 
29.97 complete images per second using 2- 
to-I interlace signals, giving a data rate of 
about i Gbps. 

How can you transmit such high data 
rates through a standard 6-MHz TV chan¬ 
nel? By using sophisticated digital-modu¬ 
lation techniques, a 6-MHz channel is able 
to support a data rate of about 20 Mbps. 
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HDTV IS COMING TO DESKTOP 


PROPOSED HDTV SYSTEMS 


Some of the impanani charaaeristics of the four alf digital HDTV systems proposed for the U.S. terrestrial broadcast TV 
standard. This data is based on information provided by the proponents to the FCC Advisory Committee on Advanced 
Television Service and is subject to change as the current test program proceeds. 


Proponent 

organlEation 

ATVA 

(American Television 
Alliance) and 

General Instrument 

Zenith Electronics 
and AT&T Bell 
Laboratories 

ATRC (Advanced TV 
Research Consortium), 
Thomson Consumer 
Electronics, 

Philips Consumer 
Electronics, NBC, 

David Sarnoff 
Research Center, and 
Compression Labs 

ATVA 
and MIT 

System 

Digicipfier 

DSC-HDTV 

AD-HDTV 

ATVA-P 

Total lines per frame 

1050 

787,5 

1050 

787.5 

Frames per second’' 

2937 

59,94 

29.97 

59.94 

Interlace 

2to1 

1 to 1 

2 to 1 

1 to 1 

Horizontal scan rate (kHz) 

3L469 

47.203 

31.469 

47.203 

Pixel-sampling lattice 

960x140S 

720x1280 

960x1440 

Of 810x1440 

720 X1280 

Sampling frequency (MHz) 
Compression 

53.65 

75.3 

54 

75.3 

algorithm 

M otio n -compensated 
transform coding 

Motto n-compen sated 
transform coding with 
vector quantization 

Motion -compensated 
transform coding 
(MPEG-based) 

Motion-corn pensated 
transf 0 nm/sub-band 
coding 

RF modulation method 

32 QAM2 with 

16-QAM option 

2-levef and 4-level 
vestigial sideband 

Spectral[y shaped 

32 QAM with 

16 QAM 


16-QAM option 


^ All but the Zenith/AT&T systems pfovlcte e 24'fFam6-peT-seconci mode ior pro^rann rtiaiarlal originated on motion-picture fllrn. 
^ QAM > quadrature amplitude modulation. 


However, to transmit inlonnadon at I Gbps 
on a 20-Mbps channel, you have lo com¬ 
press the information by a factor of about 
50 to L 

How can you do that? First, you can 
discard information that is psychovisually 
unnecessary: that which can’t be seen. Be¬ 
cause the human eye is much less capa¬ 
ble of resolving color detail than bright¬ 
ness detail, the first step in all the proposed 
HDTV systems is to convert the RGB rep¬ 
resentation of an image to a luminance 
(i.e., brightness) signal and two color-dif¬ 
ference signals. The system subsamples 
the color-difference signals at a ratio of 2 
to 1 (in most cases), both vertically and 
horizontally. You retain only one-quarter 
of the pixels for each color-difference sig¬ 
nal, reducing the transmiiied information 
by a factor of two. 

Next, you take advantage of the fact that 
typical TV images contain redundant spa¬ 
tial and temporal information. For exam¬ 
ple, if a portion of an image doesn’t change 
From one frame to ihe next, you don’t need 
to repeatedly transmit the pixels for that 
part of the image. You merely send them 
once and then tell the receiver to repeat 
them. 

Even for parts of the image that move, 
you can reduce the information that has 
to be transmitted by telling the receiver 


where in the previous frame groups of pix¬ 
els in the current frame came from and 
what small changes they have undergone. 
By breaking the image down into small 
blocks, you’ll fmd that for each block in a 
frame there ts a nearly identical block in 
the next frame that is displaced horizon¬ 
tally and vertically from the present block. 
These displacements are coded and trans¬ 
mitted as motion vectors, enabling the re¬ 
ceiver to predict the next frame from the 
present frame (see the figure). 

Because the prediction of what the next 
frame will be won’t be exact, you should 
compare the predicted frame witli the real 
frame and transmit the difference signal. 
The motion vectors and the difference sig¬ 
nal can be transmitted with fewer bits than 
the whole next frame would require. To 
get the receiver started when you first tune 
to a channel, to accommodate the scene 
changes, and to prevent an accumulation of 
errors, you should periodically send a com¬ 
plete frame without relying on prediction 
information. 

Analysis and Implementation 

The next step is to transform the repre¬ 
sentation of the image in a frame block by 
block from the pixel domain to the spa¬ 
tial-frequency domain. Here, you typical¬ 
ly use 8~by-8 blocks of pixels. This trans¬ 


formation leaves you with an S-by-S ar¬ 
ray of 8-bit coefficients, but if you arrange 
them in the order of increasing spatial fre¬ 
quency, you’ll fmd long runs of zeros in 
most images. Then you can use run-length 
coding to reduce the number of bits you 
must transmit. 

Because the number of recognizable 
brightness levels decreases with increasing 
spatial frequency, you can use fewer than 
8 bits to quantize the higher-frequency co¬ 
efficients more coarsely, reducing the num¬ 
ber of bits that must be transmitted. Final¬ 
ly, you can represent frequently occurring 
coefficient values with short code words, 
and less frequently occurring values with 
longer code words. 

Applying all the foregoing enables you 
to achieve the required data-rate com¬ 
pression on average* But the instantaneous 
data race is no longer constant. For a sim¬ 
ple picture with little or no motion, the 
instantaneous data rate will be low, but 
for complex pictures witii lots of fast mo¬ 
tion or at scene changes, the rate can sud¬ 
denly become high. 

How do you deal with this varying data 
rate? You use a buffer, writing into it at 
the variable rate produced by the coding 
process and reading out of st at the fixed 
maximum transmission rate of the channel. 
This works nicely most of the time. But 


JULY 1992 -BYTE 191 









Cirdtt 68 on Inquiry Cord. 


HDTV IS COMING TO DESKTOP 







Just Add Code 
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Your Fortran code is important. Trust it to the 
company that has been writing award-winning 
Fortran ianguage systems for 25 years. 

(800) 548-4778 



Fortran is our forte 
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occasionally, when there is a complex 
scene with fast motion or at a scene change, 
the buffer can be in danger of overflowing. 
If you truncate the input to the buffer, you 
produce undesirable major picture arti¬ 
facts. 

Wlien you discover that the buffer is in 
danger of overflowing, you should selec¬ 
tively discard the image information that is 
psychovisual I y least necessary. There is a 
delay in the eye's perception of fine de¬ 
tail in newly presented images, such as in 
scene changes, if the first frame or two 
are not at full resolution, you won't no¬ 
tice it. The eye can also be fooled in scenes 
wilh rapid, complex motion. Although the 
eye will track fasi-moving foreground ob¬ 
jects, some loss of background resolution 
will not be bothersome. 

The MPE(; Standard 

One of the systems proposed for HDTV 
broadcast makes use of an extension of the 
MPEG (Moving Pictures Experts Group) 
standard to accomplish the compression 
1 have just described. Because the MPEG 
extension is an international standard that 
is likely to be extensively applied to com¬ 
press images for stoi age and transmission, 
especially in the computer world, it would 
he a good basis for the U.S. HDTV stan¬ 
dard. 

The MPEG standard is based on a lay¬ 
ered simeture that makes it easy to transfer 
images between media at various levels 
of the coding process. The structure makes 
it unnecessary to go all the way down to 
the transmitted bit slrcam or all the way 
up to the reconstructed picture, 

A Profound Effect 

HDTV technology is going to have a pro¬ 
found effect on personal computers and 
workstaiions. The devclopmeni of HDTV 
hardware will resuli in improved perfor¬ 
mance and lower cost for CRT-based com¬ 
puter and workstation displays, as well as 
improvements in memory and DSP tech¬ 
nology. 

Assuming that the FCC adopts a digital 
standard for HDTV ihai is inieroperable, 
flexible, and extensible, it will be possi¬ 
ble for personal computers and worksta¬ 
tions to easily capture and process, as well 
as create, HDTV images. A new world of 
high-resolution image-processing appli¬ 
cations will open up, embracing many me¬ 
dia, not just broadcast HDTV, ■ 


Bernard J. Lechner is a consuitanf based 
i/i Princeton, NewJersey\ who specializes 
in TV and video display systems. He was 
a member of the staff at the RCA David 
Sarnoff Research Center for 30 years. You 
can contact him on BIX do **editors." 


















Vbur favorite technical handbooks 
are now available in soft editions. 
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Method 
3-14'S9 issue. 
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A new approach to math. 

Introducing the Mathad 
3.1 Software System for Microsoft 
Windows or UNIX. It revolutionizes 
math by letting you zip throi^ 
problems naturally and logically— 
bcausc it works the 
way you think. And 
now it's even more 
powerful, thanks to new 
Ecctronic Handbooks™ 

Mott than a 
number-cruncher. 

With MathcadS.l, 
you t)'pc your wwk 
anywhere into the live 
screen—just like you'd 
write on a scratchpad—and Matliad 
does the calculating. Updates answers 
when a variable changes. Even graphs 
in 2‘Dor3-D. 

Symbolic calculation capabilities 
let you do integrals, Taylor series, or 
infinite sum calailations with dick-n- 
diag simplicity. 

And when you^rc done, Mathcad 
prints out ptesenmtion-qualit)' 
documents complete with equations 
in Ttal math notation. 

Fast electronic access to 
commonly used methods, formulas 
and diagrams. 

Mathcad's new Hcctmnic Handbooks give 
you instant access to the formulas, methods, 
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diagrams and tables you rely on eve^ day. Just 
open an Eiectronic Handbook and select your 
topic. They're interactive, so you can modify for¬ 


mulas for specific calculations. Change parametets, 
plots and variables, and let Mathcad automari- 
cally calculate your answers within the Handbook . 
Or double-olick on a Handbook entry and paste 
it into your Mathcad document—with 
the correct units! 

Three new optional Mathcad 
Electronic Hanrfbooks* ate now avail¬ 
able, each created in conjunction with 
a leading publisher of technical reference 
handbe^ks: 

• Mathcad Ikasury of Methods and 
Formulas oflfcrs you a host of the meth¬ 
ods, formulas and diagrams you use every 
day, along with interactive explanations of 
ever)'feature and ajgprithm of Mathad. 

• Machine Design and Analysis from 
Hicks' St(^n4ard HmuihmkifEmnemrt^ 
Caktdations fiom McGraw-Hill, contains 
more than 125 practical calculation proce¬ 
dures including shaft and gear mechanics, 

time and power to cut, drill, bore, countersink, 
and a lot more. 
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Materials Science and 
Engineering Handbook contains 
more than 140 tables of data, bit¬ 
mapped illustrations, and Mathcad 
plots. Includes densities, melting 
points and crystal struaures of 
elements, properoes of ceramics and 
supercooductmg materials, and 
much mort. 

Ais& Apaikhk: 

• Optional Applications Packs— 
adaptable Mathad templates for 
Elcctrial, Mechanical, Civil and 
Chemical Engineering, Statistics, 
Advanced Math, and Numerical 
Methods. 

• PC DOS and Macintosh* versions 
also available. 

Free demo disk. 

Fora FREE Mathcad demo 
disk, or upgrade information, call 
l-aOO-MAraCAD(or 
617-5774017, Fax 
617-577-8829). 

Or see your 
software dealer. 

*Ecctionic Hand¬ 
books require Mathad 3.1 and 
Microsoft W indows 3.0 (or hi^er) 
or UNIX. 
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The answer is 
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Now there are two ways you 
can plant a tree for Global ReLeaf. 
You can dig in and do it yourself. 
Or, you can pick up the phone and 
dial 1-900-420-4545. 

You see, even a single tree 
can make an important difference 
in the kind of world we live in and 
the kind of future we leave behind. 
Trees provide shade, help keep our 
air and water clean, and reduce 


heat-trapping CO 2 in the earth’s 
atmosphere, which is a major 
factor in global warming. 

That’s why we’ve made it 
easy for you to do your part for 
Global ReLeaf. When you call our 
special Action Line, the $5.00 
charge actually pays for planting 
a tree >^ile supporting Global 
ReLeaf action across the country. 
And, we’ll also rush you detailed 


information on Global ReLeaf. 

So, pick up the phone and start 
planting. Earth needs all the trees 
you can plant And that’s wdiy we 
need you. 


G11©5AL 
mCAF’ 

Hie AmericaiPHO Foresuy Association 
P.O. Box 2000, Washington, DC 20013 


1900 - 420-4545 

Citizens caring for trees & forests since J875 






STATE OF THE ART 



DISPLAY: 

THE ROMAN FACTOR 

Recognizing how human vision operates is key 
to creating outstanding displays 

BERNICE E. ROGOWITZ 


T hroughout histoiy, people have cre¬ 
ated devices for representing, com¬ 
municating, and displaying informa¬ 
tion, Some technologies, such as 
printing, have developed over centuries 
and evolved a symbiotic relationship with 
human visual capabilities. Electronic dis¬ 
play technology, on the other hand, has 
evolved at a frantic pace. It’s being helped 
along in its evolution by the application 
of research into the human visual system. 

There are many requirements to be met 
to obtain good image quality in electronic 
display systems. You need to create im¬ 
ages with sufficient luminance and con¬ 
trast without causing display flicker. For 
color displays, you must choose colors ef¬ 
fectively and ensure that the information is 
interpretable. For TFT (thin-film Lransis- 
tor)/LCD monitors, you must minimize 
the effects of spatial sampling and decide 
how best to tile the red, green, and blue 
color pixels. You need to minimize the 
noise in halftone printing and choose al¬ 
gorithms that achieve good image com¬ 
pression without compromising visual 
quality. With newer, more advanced tech¬ 
nologies (e,g., head-mounted displays), 
you must understand how to create a con¬ 
vincing impression of depth. 

These questions are aU technology-ori¬ 
ented, but all hinge on the perception of 
the human observer. How do you process 
luminance, contrast, motion, and color? 
How do these mechanisms constrain your 
choices of how to capture, sample, com¬ 
press, and display information? 

The Human Visual System 

Vision is mediated by a system of neural 
pathways beginning in the eye and ex¬ 
tending throughout the brain. Light enters 
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designing a display involves more than 
simply understanding questions of image 
quality and detectability—it involves un¬ 
derstanding how you seek out, understand, 
and use information. 

Luminance Perception 

The human visual system is sensitive to a 
large range of light intensities, from a flash 
of light containing just a few quanta to 
light a trillion times more intense. At any 
one time, however, you are sensitive only 
to a small range of intensities, and the vi¬ 
sual system adjusts this dynamic range to 
match the ambient light. You can see this 
process in operation when you enter a dark 
movie theater. At first, everything looks 
dark and formless, but as the neural pro¬ 
cesses reset the visual system’s dynamic 
range, a full range of intensities gradually 
becomes apparent. 

Luminance perception provides a simple 
example of how the visual system pro¬ 
cesses and encodes information. If you in¬ 
crease luminance in equal steps, you find 
that the apparent brightness of these steps 
doesn’t increase linearly. In fact, to cre¬ 
ate a set of luminances that looks like equal 
steps of brightness, you must present a se¬ 
ries of geometrically increasing values. 
Something like a diminishing-retum func¬ 
tion is at work in the perception of lumi¬ 
nance. Jacques Roufs of the Institute for 
Perception in the Netherlands recently 
wrote about the importance of this lumi¬ 
nance nonlinearity (called the gamma func¬ 
tion) for image quality. Roufs’s work is 
now a fundamental part of many quantita¬ 
tive models of human vision and image 
quality (see reference 1). 

Spatial Vision and Image Quality 
Another important concept for display 
technology is contrast. The ability to read 
text, for example, depends mainly on the 
luminance ratio between the characters 
and the background. Knowing the contrast 
between two regions of the visual field, 
however, is not enough to fully character¬ 
ize contrast sensitivity. 

In the 1950s, an RCA TV engineer by 
the name of Otto Schade measured how 
contrast sensitivity depends on the spatial 
distribution of bright and dark regions. He 
measured the minimum contrast required 
to detect grating patterns of varying spatial 
frequency. His classic result shows that 
people are most sensitive to luminance 
modulation, or contrast, at two to four cy¬ 
cles per degree of visual angle and that 
this sensitivity drops off for higher and 
lower spatial frequencies. 

This relationship has been important in 
image compression. The idea is to devote 
the greatest bandwidth to ranges of spatial 


You can co ntrol any IEEE-488 (HP-IB, GP-IB, 488.2) 
device with our cards, cables and software 
for the PC/AT/386, EISA, Micro Channel 
and Macintosh II. You get fast hardware 
and software support for all the 
popular languages, plus a software 
library of time saving utilities. 
Instrument control has never 
been easier. 

FREE 

Informative Catalog 800-234-4CEC 
Applications help 617-273-1818 


Capital Equipment Corp. 
Burlington, MA. 01803 
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the eye through the pupil, which modu¬ 
lates light in much the same way an aper¬ 
ture does on a camera. 

Two lenses focus the light on the back 
of the eye: a fixed lens (the cornea) at the 
front of the eye and a variable-focus lens 
(the lens) inside the eye. An irregular array 
of photosensitive cells, or photoreceptors 


ACTION SUMMARY 


Because the information you 
gather with your eyes is con¬ 
veyed to over 60 percent of 
your brain, effective display 
technology requires an intimate 
understanding of the human 
vision system. How the human 
eye works plays a key role in a 
broad range of problems con¬ 
cerning the acquisition, pro¬ 
cessing, and display of spatial, 
color, and temporal informa¬ 
tion. 


(called rods and cones), line the back of 
the eye and detect the pattern of excita¬ 
tion caused by the light. The photorecep¬ 
tors are not evenly distributed but are most 
dense in a small region called \he fovea. 

Spatial resolution, or acuity, is best in 
the fovea and decreases as you move away 
from central vision into the periphery. The 
neural connections in tlie periphery, how¬ 
ever, pool information from many recep¬ 
tors, providing greater sensitivity than the 
receptors in the fovea. As amateur astron¬ 
omers know, you can often see the excita¬ 
tion from a dim star peripherally—but not 
foveally. Furthermore, although the central 
visual system has better spatial resolution, 
the peripheral system has better temporal 
sensitivity. 

Thus, even in the retina, researchers 
have found different visual mechanisms 
or pathways. Recent research has high¬ 
lighted even more pathways. For exam¬ 
ple, one such pathway goes from the eyes 
to the superior colliculus, which controls 
eye movements and directs your gaze 
quickly to movement detected in the pe¬ 
riphery of your vision. This same nucleus 
of cells also receives inputs from the au¬ 
ditory system and, in the same way, di¬ 
rects your eyes to loud sounds. 

Information from the eyes eventually 
reaches over 60 percent of the brain, pro¬ 
viding input to memory, decision making, 
and concept-formation processes. Thus, 
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frequency where people are most sensitive 
and compress the image in ranges where 
they are least likely to detect the change. 
Another application, commonly used in 
digital halftoning, is to hide the sampling 
noise in regions where people are least sen¬ 
sitive and are unlikely to detect it. 

Fixing Flicker 

The spatial information on a display is 
modulated in lime, depending on the re¬ 
fresh rate of the CRT, the persistence of the 
phosphor, and the interlace pattern of the 
fields* When the temporal modulation 
gives rise to the perception of temporal 
intermittence, it is said that the display 
“flickers/' Perceived flicker sdso depends 
on the luminance and size of the display 
and whether you look at the screen direct¬ 
ly (i*e*, foveafly) or out of the corner of 
your eye (Te„ peripherally). 

Several researchers have proposed meth¬ 
ods for evaluating display flicker. In our 
lab, my colleagues and 1 developed a meth¬ 
od of evaluating how display parameters 
contribute to flicker (see reference 2). Mea¬ 
suring a wide range of display parameters 
for each display, we were able to develop 
a model characterizing perceived flicker 
as a linear function of five key display pa¬ 
rameters: luminance, refresh rate, inter¬ 
lace mode, phosphor persistence, and col¬ 
or* This equation lets display designers 
predict the ievel of perceived flicker and 
evaluate the costs or benefits of various 
display design changes. 

This work shows how interlaced and 
noninterlaced displays compare in pro¬ 
ducing perceived flicker* Two predictions 
are plotted in the figure on page 19S* If 
the amount of perceived flicker depended 
on the nmiiber of times a field was updat¬ 
ed, a 55-Hz/l 10-Hz {frame rate/field rate) 
inieriaced display would appear to flicker 
as much as a 110-Hz noninterlaced dis¬ 
play (top curve)* If interlaced display flick¬ 
er depended on the frequency of the odd or 
even fields, the 55-Hz/l lO-Hz display 
would appear to flicker as much as the 55- 
Hz display (bottom curve). The result is 
close to the split-the-difference line. 

All other display parameters being 
equal, a 55-Hz/l 10-Hz interlaced display 
appears to flicker as much as a 78-Hz non- 
interlaced display. This result is important 
because display cost closely follows the 
field rate* Thus, a 55-Hz/l 10-Hz inter¬ 
laced display will cost a lot less than a 78- 
Hz noninterlaced display. 

Perceived flicker increases linearly with 
the logarithm of luminance, which means 
the brighter the display, the more ii ap¬ 
pears to flicker* On the other hand, acu¬ 
ity, although dependent on luminance, is 
mainly dependent on contrast, the ratio 
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between the luminance of the characters 
and the luminance of the background. A 
good solution would be to decrease over¬ 
all luminance without decreasing contrast 

An inexpensive way to achieve this ef¬ 
fect is to use a display with a low-trans- 
missibility faceplate* With such a face¬ 
plate, light emitted from the phosphors 
passes through the neutral-density glass 
once, but light striking the screen passes 
through the neutral-density glass twice— 
once on the way in, and once on the way 
out. The result is decreased overall lumi¬ 
nance and increased contrast* 

Color Concepts 

The first stage of the human col or-recog¬ 
nition system is mediated by three popu¬ 
lations of photoreceptor cones in the reti¬ 
na that can be Ihoughi of as broadband 
filters tuned to three ranges of wavelengths. 
Sometimes these are referred to as blue, 
green, and red cone mechanisms, but this 
is a misnomer for two reasons. First, each 
color photoreceptor cone mechanism by 
itself is color-blind. The hues you see de¬ 
pend on the relative outputs of the three 
cone types. Second, although the short- 
wavelength mechanism peaks at a wave¬ 
length you would call “blue,” the green 
and red mechanisms are largely overlap¬ 
ping and peak at a wavelength you would 
call “yellow.” 

This trichromatic system makes possible 


both color TV and color displays. Because 
the color you see depends on the pattern of 
activity across the three mechanisms, it’s 
possible to create any color with only tluee 
signals. This system of three color-sensi¬ 
tive filters produces the great range, or 
gamut, of colors you see* 

But what about color-blind people? 
How do you select colors that won't hiuid- 
icap them? A good rule of thumb is to 
make sure that the distinction you want to 
make has both a color and a luminance 
difference. Thus, even if someone canT 
use color cues to see the distinction you 
warn to show, there is a redundant lumi¬ 
nance cue. For example, it would be a good 
practice to make all the spelling errors that 
have been identified by a spelling checker 
appear both red and bright on the screen, 
rather than just one or the other, as many 
programs now do. 

Luminance and Color 

By adjusting the background and fore¬ 
ground colors on a display, you discover 
that some color combinations produce un¬ 
readable text. Yellow characters on a white 
background, for example, are indecipher¬ 
able, but yellow on a wide range of other 
colors looks fine. This is becaase our visual 
systems process color and luminance dif¬ 
ferently. You can detect fine spatial vari¬ 
ations in luminance but only coarse spatial 
variations in color* Detecting yellow text 
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25/50 30/60 35/70 40/80 55/110 

Interfaced refresh rat© (frame rate/field rate) 

All units are in hertz. 


Data from flicker-matching experiments shows that the perceheil flicker of a nonin- 
teriaveci display is ecpdvaient to 0702 times the fieki rate of an interlaced display, all 
other variables heing equal. Thus, a 55-Hz U lOdiz (frame rate!field rate) display 
appears to flicker as little as a 7H7h mmituerlaced monitor , 


on a white background is ditriculi because 
there is little difference between the lumi¬ 
nance of the text and that of the back¬ 
ground. Because the luminance mecha¬ 
nism has high spatial resolution, it has 
nothing to work with. The spatial fre¬ 
quency of the text is beyond the spatial- 
resolution limits of the color system, so 
you see something yellowish but can’t 
make out the text. This phenomenon also 
holds true for dark-blue text on a black 
background or for any situation where the 
foreground and background of a high-res¬ 
olution image are isolumiiious. 

High-resolulion images require lumi¬ 
nance Viiriations, which can be colored lu¬ 
minance variations. For example, a bright 
foreground color on a dark background 
color would be detectable. This knowl¬ 
edge can be useful in solving some prac¬ 
tical problems. For example, A1 Ahumada 
and Heidi Peterson of NASA and IBM Re¬ 
search, respectively, recently showed that, 
for image compression, you can treat the 
red, green, and blue planes of a colored 
image as if they were simple luminance 
images, ignoring the hue completely, and 
arrive at appropriate coefficients for tlie 
quantization matrix (see reference 3). De¬ 
tection of high-resolution images depends 


only on luminance. 

Other compression schemes make use of 
another property of spatial frequencies: 
The range over which the luminance sys¬ 
tem operates is greater than the range over 
which the color mechanism operates. Thus, 
in coding information, less bandwidth 
needs to be devoted to color. 

This concept is fundamental to several 
standard image-cotling schemes (e.g., YIQ, 
or I u m i nuncc-c h rom i n ance) a nd ex plains 
how it was possible for TV engineers to 
add color to black-and-white TV technol¬ 
ogy, The hajidwidth required to transmit 
full color was so small that information 
could be squeezed between the bands car¬ 
ising luminance information. Compres¬ 
sion schemes that devote most bandwidth 
to luminance and a smaller bandwidth to 
color information can achieve higher im¬ 
age quality with fewer bits. 

In focusing on high-resolution issues, 
yon shouldn’t forget that color mecha¬ 
nisms are especially sensitive to low spa¬ 
tial frequency (i.e,, large areas). Anyone 
who’s ever used a pale-salmon-colored 
paint to cover a large wall knows that the 
larger the area, the more saturated and in¬ 
tense the color looks. On a large wall, the 
pale salmon can look like a mango frenzy. 


Conversely, a beiiutifnl full-sky sunset can 
look wan and flat in snapshots. 

In my judgment, this phenomenon is 
why most nature photographers prefer 
slides, which can be projected onto a large 
screen, providing a suitable stimulu.s for 
the color mechanisms. In addition, I think 
this factor leads the proponents of projec¬ 
tion technologies and HDTV to believe 
that the images these technologies pro¬ 
duce are better than the Images produced 
by other technologies, even though the 
spatial resolution of those images may not 
compare to those of other technologies. 

Another application of this information 
is for windowing environments. Because 
windows tend to he large, you can easily 
see small differences in hue. It’s not nec¬ 
essary to use jarring, saturated colors to 
distinguish between windows. Subtle vari¬ 
ations in window color should be adequate. 

Device-Independent Color 

An important area emerging in display 
technology is the creation of color images 
that look compaiable when displayed on a 
CRT display, projected onto a screen, or 
outpulled from a printer. One critical fac¬ 
tor in achieving this goal is the calibration 
of your output devices. 

Characterizing an image in terms of the 
D/A value sent to the red, green, and blue 
electron guns doesn’t let you control the 
color unless you know the luminance-re¬ 
sponse function for each of the primary 
colors of your display. Measuring these 
functions is straightforward, and once you 
have performed this computation, you can 
express the chromaiicilies of your image 
in terms of a number of standard metric 
spaces and manipulate the colors in sys¬ 
tematic ways. But be careful. These red, 
green, and blue values are lumimince val¬ 
ues, not D/A values. If there isn’t a linear 
transfonnation between your D/A values 
and your luminance values, the transfor- 
malion will be uninlerpretable. 

The second aspect of achieving dcvicc- 
indcpendenl color comes after the indi¬ 
vidual devices are calibrated and you want 
to transfoiTii color infonnation from one 
device to another. Often the .standaid trans¬ 
formations are impossible to perform, be¬ 
cause the printer and the CRT operate at 
different luminance levels and the range 
of available colors decreases at low lumi¬ 
nance levels. Also, the color pigments or 
pho.sphors may create different gamuts of 
colors that are not fully overlapping. 

To date, technologists have made vari¬ 
ous simplifying assumptions when trying 
to match output across devices, selecting, 
for example, the closest available color. 
But should that color be closest in hue, 
saturation, lightness, or ail three? Should 
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PC WON’T BOOT? KICKSTART IT! 

Don't replace your motherboard, use KickStart 2 ", 

When serious hardware problems occur, nothing gets 
you up and running as fast KickStart 2 measures 
power Within 2.5% on ail four voltages, shows 
Power-On Seif-Jest (POSJ) failure codes, and 
features on-board ROM-based diagnostics aWmlnq 
you to determine and remedy the problem quickly, 
easily, and Inexpensively! 

Built-in serial and parallel I/O allows for testing 
remote via modem, or simply logging results to a 
remote terminal, printer, or laptop. You can configure 
your own test routines and store them in KickStart 2's 
battery backed-up CMOS RAM for quick future use. 
On-board switches, LEDs, and digital displays allow 
complete control over testing in systems lacking 
video or disk. 

KickStart 2 is the ultimate SECURITY CARD, too. 

With two levels of password protection and pre-Q/S 
activation, you can confidently prevent unauthorized 
use of your PC. 

Includes serial and parallel loopback plugs and the 
Landmark JumpStart "'AT ROM BIOS tor testing 
ATs that don't issue POST codes. KickStart 2 works 
independent of your operating system. You can use it 
on DOS or UNIX systems CALL for current 
pricing. 



THE 5 MINUTE SOLUTION TO 
FLOPPY DRIVE FAILURE 

With Alignlt'"'you can clean, diagnose, and align 
your floppy drives in minutes without a scope. 
Patented technology requires only a screwdriver to 
perform ANSI-accurate alignments (.3 mils). 

Align It is ideal for corporate users with multiple PCs. 
The GOLD STANDARD feature allows you to align all 
your PCs to the same fn-house standard, guarantee¬ 
ing that all your floppies are perfectly interchangeable 
between PCs) Available fn 3.5" or 5.25" for both high 
and low densities. CALL for current pricing. 



"'The nufnber of tests KfckStad 2 can perform is mmd- 

mgglm IF THE KWKSTAHT2 CAHlfim 
THEFRQBLEm, iJPHOBABLYEKiSrS IH YQUH 
HEADt not in the hardware ." 

Rich Santalesa, Compuier Shopper 

"Kick^rt 2 system diagr^ostics board helps users 
check out virtually every aspect oia PC's hardware 
system. THE BOARD IS A WORTHY iHVEST- 
MENT tar computer maintenancs. 

David CfaibomB, PC Week 


PROFESSIONAL LEVEL 
PC TROUBLESHOOTING 

Landmark Service DIagnostias is ideal for 
professionals requiring the most exhaustive 
diagnostic test capabilities. 


Service Diagnostics is not 
just a single product, but a 
complete LINE of products, 
it's comprised of software, 
hardware, and firmware so 
you can choose the best 
“toof for the job. 


When your PC won't boot, 
youll need RDM POST 
firmware, a plug-in chip that 
virtually "'jumpstarts" the 
system to determine what’s 
wrong. And, when your 
printer isn't working, you 
won't know whether it’s the LPT port, cable, or printer 
without hardware, like our loopback plugs (which 
together with our software completely test the COM 
ports). 

To provide you a complete troubleshooting resource, 
Service Diagnostics is offered in single modules or in 
“kits.” Components include; CPU-specific software 
(PC, XT. AT, 386/4B6, PS/2), ROM POSTS (PC. XT, 
AT) and floppy alignment disks (3.5" and 5.25"). 

All the Service Diagnostics software modules are 
available in self-booting versions for use with non- 
DOS operating systems like UNIX. 

Service Diagnostics is powerful and flexible. 
Hundreds of tests can be performed on your mother¬ 
board, memory, video, COM ports, floppy and hard 
drives, printer, and more. CALL for a customized 
quote on the kit thaVs right for you! 
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PC DIAGNOSTICS MADE EASY 

You don't need to be technical to use PC Probe^. 
With clear. Intuitive, pull-down menus and 206 pages 
of on-line help, troubleshooting your PC is truly 
MADE EASY! 

And, you don’t have to be handy with a screwdriver to 
make PC Probe pay for itsetf. Just by providing a 
diagnostic report to your service and repair shop, 
you’ll save money and receive quicker service. 

PC Probe runs over 150 tests including: motherboard 
and CPU, memory, video card and display, keyboard, 
COM ports, floppy drive and controller, hard drive 
and controller, and more. Includes VlrusCure, 
Landmark Speed Test AT Setup & loopback 
plugs. CALL for current pricing! 



SLASH HARD DISK 
SET-UPTIME 

if you install, upgrade, or maintain hard drives, then 
you need DiskBase'"'. it’lt save you boat-loads of 
time and money by putting the exact hard disk 
information you need at your fingertips.,. whenever 
you need it, 

DiskBase reveals 12 technical specs on over 2500 
hard disk drive models and 8 technical specs on over 
220 control iers. Once you've located the correct hard 
disk model, you can instantly bring up a listing of all 
compatible controllers. CALL for current pricing! 


• Toll Free Teeh Support 
* 9D Day Money Back Guarantee 
• Federal Express Shipping 

CALL (800) 603-6696 

FAX (813) 443-6603 * Int'l (813) 443-1331 

niANDMARK 

RESEARCH INTERNATIONAl CORPORATION 
703 Grafid CeniraJ Slreei • CtBanwater. fl 3461B 
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Circle 110 on Inquirv Card [RESELLERS: 11T). 
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Cirde 66 on Inquiry Card 
(RESELLiRS; 67). 


DISPUYS: THE HUMAN FACTOR 



Silicon 

Graphics 


_ ' ' offer you a variety 
: of solutions for enhancing 
Silicon Graphics work¬ 
stations including; 


Personal IRIS 

• 4D/30, 35 

• 4D/RPC Indigo 

• 4D/20, 25 

Professional IRIS 

• 4 D/40, 50, 70, 80, 85 

Power IRIS 
•IRIS Crimson 

• 4D/120, /2xx, /3xx, /4xx 

All Kingston memory 
enhancements are individ¬ 
ually tested, fully warrant¬ 
ed and 100% compatible. 

For Information On our 
workstation products call: 

1 - 800 - 835-2545 

For PCs call t-800-B35-6575 

Ph. 714-43S-2667 
Fax714.435-2618 
East Coast 516-673-6300 




Manufacturetl iiy 


IfiKinQ'Ston 

TECHNOLOGY CORPORATION 


CORPORATION 

17600 Newhope Street 
Fountain Valley, CA 92708 


you try to find the closest match or trans¬ 
form all the colors to better fit into the new 
device's gamut? These and other ques¬ 
tions are open to debate, and the answers 
will come only from measuiements of what 
you see. 

Perception and LCDs 

The information presented on a display 
screen is not a continuously varying image, 
but an image made up of dots or rectangles 
that provide sajnples of the image. In ear¬ 
ly displays, designers were limited in the 
number of points they could individually 
address on each scan of the display sur- 

p 

M. erceived flicker 
increases linearly 
with the logarithm 
of luminance. 



face^—a siiuaiion ihai resulted in piinctare 
(i.e., marked with liny dots) characters. 
As the technology developed, the number 
of dots allocated for each character in¬ 
creased; today, high-resolution bit-mapped 
displays let you use various fonts and 
styles and produec fine-looking images. 

One technique important in overcom¬ 
ing the limitations of .sampling is the use 
of gray scaling, or antialiasing. This pro¬ 
cess lets you digitally apply a low-pass fil¬ 
ter to characters and images, eliminating 
some of ihe high-frequency splatter cre¬ 
ated by the sampling process. 

Liquid-crystal technologies provide the 
most active arena for combating the ef¬ 
fects of spatial siibsamplirig. Unlike CRT 
displays, LCD pixels are spatially distinct, 
not overlapping. Also, LCD color doesn't 
come from mixing color in each pixel but 
by creating a matrix of pixels, each col¬ 
ored red, green, or blue. Funhemiore, each 
pixel is separated from its neighbors by a 
thin black region, enhancing the tiled, sam¬ 
pled appearance of the display. 

As with CRT images, it has been shown 
that gray scaling can soften some of the 
sampling effects. The problem is that cre¬ 
ating gray scales is difficult for LCDs. Us¬ 
ing a CRT display to simulate a color TFT/ 
LCD monitor, my colleagues and I show¬ 
er that character detectability and perceived 
image quality increase monotonically up to 


3 bits of gray scaling (8 luminance levels) 
and then an asymptote. For text, it may 
be possible to reduce the effects of sam¬ 
pling by adding as few as 3 bits of gray 
scaling. 

The other problem introduced by TFT/ 
LCD monitors is deciding how to tile the 
red, green, and blue picture elements. My 
colleagues and 1 have found that any con¬ 
figuration that biases the representation 
(e,g., by aligning the pixels so that orien¬ 
tation is not sampled evenly) produces a 
marked decrease in visual detectability 
and pattern identification. 

Visions of the Future 

Human vision plays a key role in a broad 
range of problems thai concern the acqui¬ 
sition, processing, and display of spatial 
and temporal information. As the tech¬ 
nology advances, there will be an even 
greater need for vision science. The types 
of problems, however, will change as the 
technology changes. 

As information about the luminance, 
contrast, flicker, and color sensitivity of 
the human visual system becomes incor¬ 
porated in display design, new questions 
will arise’—questions about new display 
technologies, richer computer environ¬ 
ments, spatial/inotor interactions, interac¬ 
tions between the sensory modalities, and 
ways to attract and focus attention. 

As people develop systems that support 
interactive exploration of data, they will 
need to understand how to conceptualize 
and represent data so that it facilitates hu¬ 
man analysis and thought. The interaction 
between experimental psychology and dis¬ 
play design is in the infancy of a life that 
promises to be very iniercsiing. ■ 
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Bermce E. Rogowitz is a member of the 
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search Center (Yorktown Heights, NY). 
You can reach her on BIX do "editors'^ or 
on Internet at rogowtz@watsanJbm,com. 
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TheWbrld’s Best Selling 
UNIX Ctone Just Got Better. 


Now with full 32-bit 
implementation! 

if you want to ignite your 32-bit hard 
ware with the multi-user, multi-tasking 
power of UNIX, Coherent 4.0 has arrived- 
And if you're operating or selling 
small business network systems 
with dozens of users, thatk really 
good news. Because Coherent 
4.0 is what you want in 
UNIX at a price that's hard 
to believe. 

Run UNIX 
applications today! 

Coherent is now bin¬ 
ary compatible with UNIX. Most 
UNIX I*C applications port with a simple 
recompile and many now mn right 
out of the box. The list is growing 
everydaj^ so call for details. 

>fes, It^ For Real! 

How can it be? First of all, 

Coherent was independently 
developed by the Mark Williams 
Company so you don’t pay for 
UNIX licensing fees- You don’t pay 
any mark-up or reseller costs 
either Coherent is only sold directly to you. 



six disk installation is a breeze 
comped to their 25- Yyu'W also 
learn it faster and increase over¬ 
all performance. All because 
Coherent is smaller, faster-., 
and better. 

Small, But So Complete. 

Make no mistake. Coherent 
is a wholly professional develop¬ 
ment system, \bu get a complete 


^Coherent comes so fuily quaii^ed 
as a UNIX cione^ yon find yourseif 
thinkingr 7 can't hetiece iUs not 
imiXr-Sean Fulton, UNIX Today! 


Coherent. 
Stm $99.95. 


" * * (Coherent) may be the best th ing 
that has happened to UNIX yet. “ 
Zachmann, PC Week 




In fact, over 40,000 copies of 
Coherent have already been sold. And, 
like the ones we quote here, virtually 
every critic who^s reviewed Coherent has 
raved about it. 

So Much Less, 

Yet So Much More. 

As a virtual clone of UNIX, Coherent 
embraces the original UNIX philosophy: 

Small is beautiful. Small price, yes. But there’s more, much 
more, to Coherent than its amazing price. 

Requiring only 10 megabytes ^ disk space, Coherent 
can reside with DOS. So you can keep all your DOS 
applications and move up to Coherent, And it runs with 
as little as 1 MB of memory versus 4 MB for other UNIX 
versions. 

The World’s Only Plug And Play UNIX Clone. 

\bu’ll have Coherent up and running with a fraction of 
the time and effort it takes for other UNIX versions. Our 


MWC 

COHERENT 
^rskm 4.0 

sm 

UNIX/386 
Wfsiihi 3.2V2 

No. of Manuals 

\ 

H 

No. of Disks 

G 

25 

K£me] Size 

100 K 

375 K 

[ustaU Tiioie 

40 rain. 

3^ hours 

Su^sted Disk Space 

10 meg 

60 meg 

Min. Mefuory Required 

1 meg 

24 meg 

Performance’ 

as,? 

31.3 

Price 

$99.9S 

S259Q 


*Byte C Comptier Benchmark: Compiles per 
minute on 25 MHZ 48fi. 


C compiler, assembler and over 200 UNK 
commands including full sets of functions 
for derolopment, administration, 
maintenance and text processing. 

Coherent also comes with 
UUCP capabilities that connect you 
to a world-wide network of free 
softWHare, news and millions of 
UNIX users. And it’s all clearly 
documented in Coherent’s highly 
praised 1200 page manual. 

Experienced, Supported, 
Guaranteed. 

Mark Williams Company has been 
developing professional programming 
tools since 1976. Our commitment to 
our products and users is unsurpassed. 
Users applaud our popular BBS and the 
widely acclaimed telephone support 
they get free from Coherent developers. 
Still, we’re not asking you to take a 
chance on Coherent, ^^fe’ve made it fool¬ 
proof to see for yourself-with a 60-day 
money^back, no hassles guarantee. So 
pick up that phone and order Coherent 
now And the best way to UNIX will be 
on its way to you! 

SOO-MARKWMS 

(800-627-5%7 or 708-291-6700, FAX: 708-291-6750) 

60-DAY MONEY BACK GUARANTEE! 



Mark Williams Company 

60 Revere Drive, Northbrook, IL 60062 

Caberent is a trademark of Malt WiDiams Company. UNK is a trademark of USL 


Distributors: Australia (07) 266-2270, Chile (02) 2235538, Czechoslovakia 632-62877, Denmark 42-88-72-49, Finland 47-871-201, Flrance (1) 46-72-80-74, 
Germany (0511) 53-72-9&(030) 313-7015, Norway 211-0950, Singapore (02) 291-8151 , Sweden (0) 660-192-90, UK (091) 4276430. 














RESOURCE GUIDE 


Displays 

After reading the artides in this ni<»nlli's State of Ote Art, you may want to eiqitore ^ome of the upcoming display technologies for 
your own applications. Following is a sampling of companies that provide specialty or color monitors for a variety of uses. 


Apple Compuier, Inc. 

30525 Mariiini Ave. 

Cupertino, CA 95014 

(800)776-2333 

(408)996-1010 

drcle 1174 on Inquiry Coni. 

CalCnmp Computer Graphics 
Group 

P.O. Bi>x3250 
24 3 1 West Ui Palma Ave. 
Analieim, CA 92803 
(8003 225-2667 
(714)821-2000 
(714) 821-2045 

Circle 1175 9n Inquiry Card. 

CTX Internatiunatt Inc. 

20530 Earigaic Sl 

Walnut, CA917S9 

(714)595-6146 

fax: (7141 595-6293 

Circle 1176 an Inquiry Card. 

Epson America, Inc. 

20770 Madrona Avc, 

Turrance. CA 90509 

(800)922-8911 

(310) 7824)770 

fax: (310) 782-5220 

Circle 1177 on Inquiry Card. 

(jiildStnr I’cchnolugj, Inc, 

3003 North Fim Si. 

San Jose, CA 95134 

(408)432-1331 

fax:(408)432-6053 

Circle 1170 on Inquiry Cord. 

Hewlett-Packard Co. 

3000 Hanover Si. 

Palo Alto. CA 94304 
(800) 752-0900 
(415)857-1501 

Circle 1179 an Inquiry Card. 

Hitachi America, Ltd. 

110 Siimmil Ave. 

Montvale, NJ 07645 

(800) 448-2244 

(201)573-0774 

fax: {201)573-7660 

Circle 11SO on Inquiry Card. 

Idek/Iiyama North America, Inc. 

650 Louis Dr., Suite 120 

Warminsicr, PA 18974 

(215)957-6543 

fax: (215) 957-6551 

Circle 1131 an Inquiry Card. 

Ikcgami Electronics (l].X.A.)i Inc. 
37 Brook Ave. 

Maywood, NJ 07607 

(201)368-9171 

fiu: (201)569-1626 

Circle 11 B2 on Inquiry Card. 


linage Systems Corp, 
11543K-TclDr, 

Hopkins, MN 55343 

(800)462-4376 

(612)935-1171 

fax: (612) 935-086 

Circle T 1 33 on Inquiry Card. 


JVC Information Products Co, 
of America 

2903 Bunker Hilt Lane, Sle, 102 
Sium Clara, CA 95054 
(408) 988-7506 
fax:(408)727-7533 

Circle 1184 on Inquiry Cord. 

Microvitec, Inc, 

1943 Providence Court 

Airport Perimeter Business Ctr, 

College Park. GA 303.37 

H(H)99J.2246 

fax: (404) 996-23S7 

Circle 11B5 on Inquiry Card. 

Mitsubishi Electronie.s America. Inc. 
5757 Plaza Dr, 

Cypress. CA 90630 

(8{)0) 843-2515 

(714)220-2500 

fox: (714) 236-6171 

Circle 1186 on Inquiry Cord. 

Nuuao USA Corp. 

23535 Telo Ave. 

Torrance, CA 90505 

(800) 800-5202 

(213)325-5201 

fax: (213) 530-1679 

Circle 11B7 on Inquiry Card. 

NEC Technulogies, Inc, 

1255 Michael Dr. 

Wood Dale, IL 60191 
(800) 388-8888 
{708) 860-9500 

Circle 11BS on Inquiry Card. 

Nissei Sangyu America, Lid. 

800 South Sl 

Wallhiim.MA 02154 

(800)441-4832 

(617)893-5700 

fax: (617) 237-2592 

Circle 1189 on Inqu iry Card. 

Pa nasi lit ic Cummuniea liens & 

Sy stems Co. 

Office Aulomadon Group 
2 Panasonic Way 
Secautrus. NJ 07094 
(800) 742-8086 
(201)348-7(8)0 

Circle 1190 on Inquiry Card. 

Philips Consumer Electronies Cu. 

I Philips Dr. 

P.O.Box 14810 

Knoxville. TN 37914 

(615) 521-4316 

fax:ffil5)52U4(}6 

Circle 1191 an Inquiry Card. 

Princeton UDSI 

1 125 Northmeadow Pkwy„ Sdie 120 

Roswell, GA-30076 

(800)221-1490 

(404) 664-1010 

fax: (404) 664-4103 

Circle 1192 on Inquiry Card. 


Radius, Inc. 

17 to Fortone Dr, 

San Jose, CA95131 

(800) 227-2795 

(408)434-1010 

fax: (408) 434-0770 

Circle 1193 an Inquiry Card. 

RsuitcrOps Corp. 

2S00 Walsh Ave. 

Santa Clara, CA 95051 

(800) 729-2656 

(408)562-4200 

fax; (408) 562^065 

Circle 1194 on Inquiry Card. 

Rdi.sy.'i 

320 South Milpitas Blvd. 
MilpUius.CA 95035 
(408) 945-9000 
fax:(408)945-0587 

Circle 1195 on inquiry Cord. 

Snmpo Corp. uf America 

5550 Peachtree Industrial Blvd, 

Nurcross. GA 30071 

(404) 449-6220 

fa5i;(404)447-l!09 

Circle 1196 on Inquiry Card. 

Sjiinsung Information Systems 
America, Inc, 

3655 North First St. 

San Jose, CA 95134 

(800)446-0262 

(408) 434-5400 

fax: (408) 434-5653 

Circle 1197 on Inquiry Card. 

Siimtron Displays, Inc. 

14251 East Fimlrtne Blvd. 

La Mirada, CA 90638 

(310)802-8425 

fax: (310) 802-8820 

Circle 119B on Inquiry Card. 

Seiko Instruments U.S.A,, Inc, 

1130 Ringwood Court 

San Jose, CA 95131 

(800) 553-5312 

(408) 922-5S06 

fax: (408)922-5840 

Circle 1199 on Inquiry Card. 

Sigma Designs, tnc. 

47900 Buysidc Pkwy. 

Fremonl, CA 94538 

(800) 845-8086 

(510)770-0100 

fax; [510) 770-2640 

Circle 12D0 on Inquiry Card. 

Sony Corp. of Amerieu 
655 River Oaks Pkwy, 

San Jose. CA 95134 

(800) 352-7669 

(40g)9444l36 

fax: (408) 435-7990 

Circle 1201 on Inquiry Card. 


SuperMae Technology 
485 Potrern Ave. 

Sunnyvale, CA 94086 
(408) 245-2202 
fax; (408) 7.35-7250 
Circle 1202 on Inquiry Card. 

Tniung Co. of Amerlcu, Inc. 

2850 El PrciiidioSt. 

Long Beach, CA 90S 10 

(800)827-28.50 

(213)979-7055 

fax: [310)637-8484 

Circle 1 ^3 an Inquiry Card. 

Taxan Ameriea, Ine. 

288 SO Samomas Expy., Suite IDl 

Santa Clara^ CA 95051 

(408) 748-0900 

fax: (408) 748-9599 

Circle 1 204 on Inquiry Card. 

Tektronix. Inc. 

Howard Vallum Park 

P.O. Bos 500 

Beaverton. OR 97077 

(800)835-9433 

(503)627-7111 

fax: (503) 627-5302 

Circle 1205 on InquiryCard. 

TiNhilm America Elect run ie 
Componenis. Inc. 
lOU) Johnson Dr, 

BulTulo Grove, IL 60089 
(70S) ,541-9400 
fax: (708) 541-1927 
Circle 1206 on Inquiry Card. 

TVM Prufessiuna] Munltur Ciiq). 
1109 West Ninth St. 

Upland, CA 91786 

(800)822-8168 

(714)9854788 

fax: (714) 985-8377 

Circle 1207on InquiryCard. 

ViewSonic 

12130 Mora Dr.. Unit 11 

Santa Fe Springs. CA 90670 

(800)888-8583 

(310)9464)711 

fax: (310)946-1618 

Circle 1208 on Inquiry Card. 

Zenilli Data Systems 
2150 East Lake Cook Rd 
Buffalo Grove, iL 6(K)89 
(800)553-0331 
[708) 808-5(XHl 

Circle 1209 on inquiry Card. 


tndH,thn in the resource ^uide should 
not be taker! as a BYTE endorsefnent 
or recommcitdatmtu Ukeime, amis- 
dotifrom the guide sftouid not be tak¬ 
en negatively. The itiformatwn here 
was believed w be accurate at the 
rfme of writing , bat BYTE cannot be 
resprfnsible for omissions, errors, or 
changes that occur after compilation. 
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INTRODUCING MICRO-CAP IV. 
MORE SPKL MORE SPEEDl 
MORE CIRCUIT. 


PC-based circuit analysis just became faster. 

More powerful. And a lot easier. Because 
MICRO-CAP IV is here. And it continues a 
12-year tradition of setting CAE price/ 
performance standards. 

Put our 386/486 MICRO-CAP IV to work, 
and you’ll quickly streamline circuit creation, 
simulation and edit-simulate cycles—on circuits as large as 
10,000 nodes. In fact, even our 286 version delivers a quantum 
leap upward in speed. Because, for one thing, MICRO-CAP IV 
en^ SPICE-file-related slowdowns; it reads, writes and 
analyzes SPICE text files and MC4 schematic file s. It also 
features fully integrated schematic and text editors. Plus an 
interactive graphical interface—windows, pull-down menus, 
mouse support, on-line HELP and documentation—that 
boosts speed even higher. 

Now sample MICRO-CAP IV power. It comes, for example, 


from SPICE 2G.6 models plus extensions. Compre¬ 
hensive analog behavioral modeling capabilities. 

A massive OKxlel library. Instant feedback plotting 
from real-time waveform displays. Direct schematic 
waveform probing. Support for both Super and 
Extended VGA. 

And the best is still less. At $2495, MICRO-CAP 
outperforms comparable PC-based analog simulators—even 
those $5000-1- packages—with power to spare. Farther, it’s 
available for Macintosh as well as for IBM PCs. Vfrite or call 
for a brochure and demo disk. And experience firsthand 
added SPICE and higher speed—on l^er circuits. 



102iaTiOifeRoad 

Sunnyvale, CA 94086 

(408) 738-4387 FAX (408) 738-4702 



Circle 104 on Inquiry Card. 






























































































BUSINESS WEEK 


AEROSPACE DAILY 


AIRPORTS 


AVIATION DAILY 


AVIATION VI^EEK L 
SPACE TECHNOLOGY 


BIOTECHNOLOGY NEWSWATCH 


BYTE 


CHEMICAL ENGINEERING 


CLEAN-COAL/SYNFUELS LETTER 


COAL WEEK 


DATA COMMUNICATIONS 


ELEQRIC UTILITY WEEK 


ENGINEERING NEWS^RECQRD 


HAZARDOUS WASTE BUSINESS 


INDEPENDENT POWER REPORT 


INDUSTRIAL ENERGY BULLETIN 


INSIDE ENERGY/ 
WITH FEDERAL LANDS 


INSIDE f-E.R.C. 





McGRAW-HILL 
PUBLICATIONS ONLINE 

Princeton-Hlghtsiown Road 
Htghlsiowo.NJ 0852a USA. 

Please send methe coniplelei9^2 list ofyourpublicationsonline. 
Nume 

Tillfl 

Company 

Address 



■in 


BY 




Stafe 


Zlp/Poslcil Code 


Counlry 


INSIDE N.R.C. 


INTEGRATED WASTE MANAGEMENT 


When you need business information, why not gel 
the total story, instantlyl Word for word. The McGraw-Hill 
Publications Online database gives you just that. Unedited, 
full-text retrieval (except graphics) of articles exactly as they 
are published in McGraw-Hill magazines and newsletters. 

Now you can get information on companies, people 
and products on any topic — pertaining to one particular 
industry, or search the entire McGraw-Hill library (over 35 
leading publications online) for diverse editorial perspectives. 
Only McGraw-Hill, the world's foremost business informa¬ 
tion publisher, can deliver it all so completely — immediately! 
McGraw-Hill unabridged. 

Access an entire universe of business information. Co 
online with our line. McCraw-HiH Publications On Line. For 
more information, including our latest list of publications, 
contact Andrea Broadbent at (609) 426-5523. Or fax this 
coupon to (609) 426-7352. 

Or send it to the address below. 

Available through Dialog*, Dow joncs Ncws/Rctncvah, 

NewsNcr and Nexis'. 


UN TIMES 


NUCLEONICS WEEK 


POSTGRADUATE MEDICINE 


PUIT^S INTERNATIONAL 
PETROCHEMiCAl REPORT 


PUn'S OILGRAM NEWS 


PLAmS OllGHAM PRICE REPORT 


S&P'S EMERGING & SPECIAL 
SITUATIONS 


SAP S REVIEW OF BANKING 
& FINANCIAL SERVICES 


S&P'S REVIEW OF SECURITIES 
& COMMODITIES HEGUUriON 


SECURITIES WEEK 


TECH TRANSFER REPORT 


UTlLmr ENVIRONMENT REPORT 


THE WEEKLY OF BUSINESS AVIATION 


UNIXWORLD 




AND MORE.,. 


Tel 





























Ybur network buy for today's 
business technology markoL 


McGraw-Hill TechNet 
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COMPUTERS 

THl COMING OECADI 
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As Easy ta Use as a FC? 
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fUSCSmATmv 


Cfvax^'sBftk^i 

Dane 09TIM12AT 

Exsiaimtinni^Xk} 


>:adwi4«s‘|mjr 




Microsoft IAN Man: Hie RrsJ Year 


LAN TIMES 


McGraw-Hill Magazines. Your Best Business Partners. 

■ 4- Architectural Record ■ 7- A/C Flyer, Aviation Week & Space Technology, AW & ST China Quarterly, 

AW & ST USSR, Business & Commercial Aviation, World Aviation Directory and Buyer's Guide ■ 20- Business 
Week, Business Week China, Business Week Hungary, Business Week International, Business Week USSR 

■ 28- Chemical Engineering ■ 32C- BYTE, Data Communications, Data Communications International, LAN 
Times, UnixWorldHSO-Etectrical World ■41-ENR, Construction News Publishing Network (11 magazines, 

4 newspapers) ■ 46- Global Finance ■ H6- The Physician & Sportsmedicine, Postgraduate Medicine 

■ 114-Modem Plastics, Modem Plastics International ■ 117-Power, Power International 









































SOLUTIONS FOCUS/Portable User Interfaces 



CODE 

ON THE 

MOVE 


I t suddenly comes lo you, a software 
product that is so exquisite, so sim¬ 
ple, so necessary to everyday life, rhai 
it is sure lo make you rich, famous, 
and instant tblk hero for futuie gen¬ 
erations of programmers. However, you 
must resolve one important issue: For 
which computing platform will you target 
yourmtLsLcrpicce: the elegantly integrated 
Mac, a PC running Microsoft’s runaway 
hit Windows, plain-old-vanilla DOS, or the 
Unix and/or OS/2 environment? 

Wouldn’t it be wonderful if you could 
write a single application and have it miraculously transported to every platfonn? 
In short, write code that’s totally portable. That’s just what portable libraries do. This 
month, the BYTE Lab looks at seven of them and chronicles their strengths and 
weaknesses, (For a capsule summary, see “Pros and Cons of Portable Libraries” on 
page 210,) 

Portability comes in many guises. There is source eode portability, which ensures 
that programs written in one language on one plaliomi will compile and execute iden¬ 
tically on another. Today, ANSI Standitrd C i.s the best-known example. Another ap¬ 
proach is portability at the object code level. The most fitmous (tutd most success¬ 
ful) avenue to this kind of portability was the UCSD Pascal operating environment, 
which ported an operating shell, editors, and compilers through the use of low- 
level pseudocode. Implement a pseudocode interpreter on your machine and you in¬ 
stantly had access to a complete development system. 

Another tactic is to port the operating system. This makes the portable source 
code method simpler, since you need only recompile to accommodate the new prev 
cessor being used. All your system calls are identical. This is the method advocated 
by various Unix groups. In particular, the availability of Posix-compliant systems en¬ 
sures (theoretically) that the Unix calls you make on platform A are identical to 
those on platform B, The move to portable operating systems is also being ex¬ 
pounded by such companies as Microsoft, Apple, and IBM with their Windows 
NT (New Technology) and Pink/Taligent products. Of course, if simply having an 


The BYTE Lab tests seven 
portable user interface 
libraries and tells 
how to choose the one 
that best fits your needs 

RAYMOND OA COTE 
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ACTION SUMMARY 



BVTE 

■ WHAT PORTABLE INTERFACE 
UBRARJES DO 

They provide a uniform 
programming interface on multiple 
platforms that allows developers to 
port applications without having to 
rewrite code. 

■ UKES 

Most of these products offer a 
simplified interface to the GUI 
environment. Two of them port the 
familiar Windows API 

m DISUKES 

slow speed and size overheads are 
particularly noticeable when 
working on a 16-MHz 386SX. 

■ RECOMMENDATIONS 

XVT provides the highest portability 
among platforms. Wndx allows 
complete control over look and feel 
on any platform. 



operating system available on multiple plat¬ 
forms were the answer, everyone would 
be running Unix. Instead, we live in a tan¬ 
gled world of multiple standards. 

The growing popularity of GUIs has 
complicated the portability question. No 
two GUIs are the same. Each has its own 
look and feel. Window styles, mouse ac¬ 
tions, and menu arrangements all differ. 
For your product to be accepted, it must ac¬ 
quire the proper look and feel of each en¬ 
vironment. Having a killer application on 
a Mac that looks like a Windows applica¬ 
tion will not get you rave reviews or many 
sales. 

Many Means ta an End 

This month's Solutions Focus examines 
the different approaches taken by portable 
user-interface libraries, CommonView3 
from ImageSoft and XVT from XVT Soft¬ 
ware port applications primarily among 
various graphical platforms. Two pack¬ 
ages, the Me we I Window System from 
Magma Systems and Windows.Txt from 
Interactive Engineering, port the GUI to 
an equivalent textual interface. Wndx from 
Wndx Corp. builds the portable interface 
and allows custom interfaces to be moved 
to any supported platform. Panel Plus 11 
from Roundhill Computer Systems takes 
the novel approach of porting a textual in¬ 
terface to a graphical environment. Inmark 
Development's zApp provides a C++ 
wrapper for the Windows API that can 
then be ported using third-pany interface 
tools. Each approach has its own rationale. 
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PORTABLE LIBRARIES AT A GLANCE 


The widely vUTying audiences for which fhese libraries are imended make i! inappropriate to compare packages strictly 
on a feature-by-feature basis. As with any development purchase, you must consider these libraries as tools that are 
suitable for specific purposes. Picking the proper tool for the job is more important than finding a tool that solves ail 
your problems, (• = yes, O = no, N/A = not applicahlef 


Common Views XVT 

Mewel 

Wlndowe.Txt 

Panel Plus II 

Wndx 

*APP 




Window 

System 





General information 








Supports Windows MDI? 

Bullt“in forms-processlng 

m 

• 

• 

8 

0 

8 

8 

support standard? 

0 

0 

m 

0 

8 

0 

8 

Portable help? 

0 

m 

m 

0 

8 

8 

0 

Built-in macro support? 

0 

0 

0 

0 

0 

8 

0 

Built-in portable undo? 

0 

0 

0 

0 

0 

0 

0 

Portable icon resources? 

0 

0 

8 

0 

0 

8 

8 

Portable string resources? 
Poftabie application 

m 

8 

8 

8 

0 

8 

8 

configuration file? 

Must other files (e.g„ DLLs or 

0 

• 

8 

8 

8 

8 

0 

shared Hbrartes) be distributed? 

• 

m 

0 

0 

8 

8 

0 

Single price buys following 

None 

None 

None 

Windows support 

DOS, Windows, 

No bundles 

zApp for DOS 

bundles 




is Inherent 

OS/2 


and Windows 
zApp for OS/2 
and Windows 

Developer support 

On-line help? 

• 

0 

8 

8 

8 

8 

0 

Native user interface? 

# 

• 

8 

8 

0 

8 

8 

Custom user interface? 

0 

0 

8 

0 

8 

8 

0 

Free technical support 

Unlimited 

12 months 

1 month 

2 months 

Unlimited 

3 months 

Unlimited 

Platform-specific information 








DOS 








Version 

N/A 

3.00 

3.41 

L20 

2.20 

2.00 

1.00 

Price 

N/A 

S1450 

$295 

$395 

$495 

$ 995 * 

$495 

Price with source code 

N/A 

Not stated 

$595 

$695 

$495 

Not stated 

$495 

Supported compilers 

N/A 

Borland C++ 

Borland C/C++ 

Borland C++ 

Borland C++ 

Borland C++ 

Borland C++ 



Microsoft C 

Microsoft C 

Microsoft C 

Borland Turbo C++ 

Microsoft C 

Microsoft C 



Zortech C++ 

JPI TopSpeed C 

Zortech C++ 

Intel 386/486 C 

MetaWare 

Zortech C++ 




Zortech C++ 


Code Builder 

High C 







JPI TopSpeed 

Watcom C 







Lattice C 








MetaWare High C 386 








Microsoft C 








Microsoft FORTRAN 








Watcom C/C3e6 








Zortech C++ 



Run-time royalties 

N/A 

None 

None 

None 

None 

Yes. First 
1000 copies 

None 







are free. 


Display mode 

N/A 

Text 

Text and graphics 

Text 

Text 

Graphics 

Text 

SulEt-in EMS 

N/A 

0 

8 

0 

Compiler- 

Compiler- 

0 






dependent 

dependent 


Suitt-ln printer support 

0 

m 

8 

0 

0 

0 

0 


^ Ttits package duplicates WIndowis funclionallty. Podabillty Is implldt. 

2 Text and graphics versions available separately. 

3 Wndx lOf DOS: sags, DOS aee 5495. DOS 386 $595 MetaGraptilca library (required tor DOS} S995. Combined package: S139S 


which needs to be considered when you 
purchase an interface library* 

In order to gel a feel for how each of 
these developmeni libraries approaches 
the portability issue» we asked each li¬ 
brary vendor to implement a program we 
call BytePort (see the text box *'BytePort 
Demonstration Program’’ on page 212). 
BytePort is a simple program designed to 
demonstrate the different approaches to 
portability espoused by these packages. 
Because the functionality and market for 
these libraries vary so widely, it really 


doesn’t make sense to try to rale them in 
head-to-head competition. Instead, we 
have looked at each program’s perfor¬ 
mance on its own terms. 

Not Invented Here 

Microsoft spent millions of dollars de¬ 
signing, developing, and promoting its 
GUI, Windows, and millions more con¬ 
vincing developers to write applications 
for it. Three major releases later, Windows 
took off like a rocket. Why should you 
reinvent the wheel? 


This Is exactly the altitude adopted by 
Magma Systems with its Mewel Window 
System and Interactive Engineering with 
Windows.TxL Whatever you like or dislike 
about Windows, Microsoft has devoted a 
lot of engineering time to its development 
and has sold a lot of copies. Isn’t it simpler, 
then, to move the programmer’s interface 
to a number of new platforms and not wor¬ 
ry about creating yet another interface? 

The advantages of this approach are sig- 
niflcant. Programmers do not need to learn 
a new environment. Third-party interface 
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PORTABLE LIBRARIES AT A GLANCE (continued) 



CommonViewS 

XVT 

Mewel 

Window 

System 

Windows.Txt 

Panel Plus 11 

Wndx 

zApp 

Microsoft Windows 








Version 

3.00 

3.00 

Note^ 

Note^ 

2.20 

2.00 

1.10 

Price 

$499 

$1450 



$495 

$995 

$195 

Price with source code 

Not stated 

Not stated 



$495 

Not stated 

$295 

Supported compilers 

Glockenspiel C-h- 

Borland C++ 



Borland C++ 

Borland C++ 

Borland C++ 


Borland C-h- 

Microsoft C 



Microsoft C 

Microsoft C 

Microsoft 


Microsoft C-H- 7,0 

Zortech C-h- 



Watcom C 8,5 


Zortech C-h- 






Zortech C++ 3,0 


Others 

Run-lime royalties 

None 

None 

None 


None 

Yes. First 

None 







1000 copies 








are free. 


OS/2 








Version 

3,00 

3.00 

3.41 

1.20 

2.20 

N/A 

N/A 

Price 

$499 

$1450 

$295 

$395 

$495 

N/A 

N/A 

price with source code 

Not stated 

Not stated 

$595 

$696 

$495 

N/A 

N/A 

Supported compilers 

Glockenspiel C++ 

IBM C2 

Borland C++ 

Microsoft 

IBM G 

N/A 

N/A 




IBMC 


Microsoft C 

N/A 

N/A 




Microsoft C 


Microsoft FORTRAN 

N/A 

N/A 



Microsoft FORTRAN 




Run-time royalties 

None 

None 

None 

None 

None 

N/A 

N/A 

Text/graphics 

Graphics 

Text and graphics 

Text 

Text 

Text 



Unix 








Version 

Platform-dependent 

3.00 

3.41 

!.20 

2,20 

2.00 

N/A 

Price 

$5000-$25,000 

$1450/$4400^ 

$995 

$695 

$495 

$2495 

N/A 

Price with source code 

Not stated 

Not stated 

$995 

$995 

$495 

Not stated 

N/A 

Supported piatfoims 

Sun SPARC 

HP-9000/300&400 

Interactive 

SCO (binary) 

Intel 

Aviion 

N/A 


HP-UX9000/700 

Mips 

Microport 

Others with 

Interactive 

Iris 

N/A 

1386/486 System V Release 4 386/ix 

SCO 

source license 

SCO 

SCON/A 

N/A 


Open Look 

SCO 

RS/6000 


SCO Xenix 

Sun SPARC 

N/A 


DEC Ultrix 

Sun 680x0 



HP-9000 




SCO/Open Desktop 

Sun SPARC 



RS/6000 




Mips-based machines 

RS/6000 



Sun-3 




RS/6000 




Sun SPARC 



Run-time royalties 

None 

None 

None 

None 

None 

Yes, First 

N/A 







1000 free. 


Curses 

O 


m 

• 

m 

O 

N/A 

X Window System 

• 

O 

o 

0 

m 

• 

N/A 

Motif 

• 


o 

O 

o 

• 

N/A 

Macintosh 








Version 

N/A 

3,00 

N/A 

N/A 

N/A 

N/A 

N/A 

Price 

N/A 

$1450 

N/A 

N/A 

N/A 

N/A 

N/A 

Price with source code 

N/A 

Not stated 

N/A 

N/A 

N/A 

N/A 

N/A 

Suported compilers 

N/A 

MPWC 

N/A 

N/A 

N/A 

N/A 

N/A 



Think C 

N/A 

N/A 

N/A 

N/A 

N/A 

Run-time royalties 

N/A 

None 

N/A 

N/A 

N/A 

N/A 

N/A 

System 7.0 features supported N/A 

Apple Events 

N/A 

N/A 

N/A 

N/A 

N/A 



Multitasking 

N/A 

N/A 

N/A 

N/A 

N/A 


communication 
32'bit cEean 


prototypers and code generators are read- 
ily accessible. Sample programs in popu¬ 
lar books and magazines work in both en¬ 
vironments. The disadvantages are also 
important. Not all Windows calls are nec¬ 
essarily implemented in the porting library. 
Programmers must be careful to use only 
functions that are available in both envi¬ 
ronments. The habit of hard-coding win¬ 
dow coordinates must be broken since, for 
example, the coordinate (10, ICX)) has two 
totally different meanings in graphics mode 
and in character mode. (This is not really 
any disadvantage since you shouldn’t be 
ha^-coding this infonnation.) Also, what 
you get is a Windows-style application. 


This is not what you want when moving to 
the Mac or a Unix graphical platform. 

The most popular targets for porting the 
Windows API are DOS and Unix text 
modes. OS/2 text mode is also available, as 
is DOS graphics mode. Today, this ap¬ 
proach represents an excellent choice for 
porting your application. It gains you im¬ 
mediate access to the millions of PCs on 
the market that are not running Windows. 
It also provides access to the Unix work¬ 
station market. 

Subsets Are Fine 

Suppose, instead, that you need to move 
your application across the broadest num¬ 


ber of platforms possible. In this case, you 
may want to pick a product like XVT, 
which takes a greatest-common-denomi- 
nator approach to portability. The com¬ 
mon denominator typically does not pro¬ 
vide the latest and greatest whiz-bang 
funcdonaiity, since it is not portable. What 
it does give is a solid basis on which to 
grow a portable application. 

Since you will probably need to access 
those whiz-bang functions on particular 
platforms, make sure that you can sidestep 
the library and get right down to the oper¬ 
ating environment. The fact remains, 
though, that the vast majority of applica¬ 
tions simply do not need the latest and 
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PORTABLE USER INTERFACES 


Pros and Cons of Portable Libraries 


Common Views 

PROS: Debugging classes; portable ob¬ 
ject memory management providing 
transparent virtual storage; snappy re¬ 
sponse on 16-MHz machine, 

CONS: Multiple supporting DLLs can 
complicate instaliation process. 

Mewel Window System 
PROS: Fairly mature product with com¬ 
plete Windows APT implementation, 
including extras like seri^-port drivers; 
able to be used with third-party code 
and resource generators. 

CONS: Text boxes don’t act precisely as 
in Windows; requires special MeweL 
only conditionally compiled code; 
Ihird-paity code generators need to have 
code adjusted; need to change from 
pixel to character coordinates; graphics 
mode very slow. 


Panel Plus JJ 

PROS; Ability to port previous code 
investments; no need to learn event- 
driven programming; applications look 
nearly identical in DOS and Windows. 
CONS: Resulting program is not very 
Windows-like. 

Wmdows*Txt 

PROS: Windows API; compliance with 
code from third-party code generators; 
able to be used with third-party code 
and resource generators. 

CONS: Need to change from pixel to 
chiu-acter coordinates. 

Wntlx 

PROS: Flexible, fine-grained control 
of user interface; ability to dynamical¬ 
ly alter the user-interface style and cre¬ 
ate a unique interface; large assortment 
of support functions, such as macro 


recorders; portable resources and bit 
maps, 

CONS: GUI standards must basically 
be re-created; large executable files, 

XVT 

PROS: Supports broadest array of plat¬ 
forms; only one to support the Mac; 
snappy response even on I 6 -MH 2 ma¬ 
chine; portable resource design with 
native resource access, 

CONS: Cutting and pasting text is slow, 

zApp 

PROS: Simplified interface to Win¬ 
dows. 

CONS: No debugging or memoiy man¬ 
agement classes; limited to Windows 
or Windows APT products. 


greatest features. Solid dependability is 
watchword one for the typical developer. 

The primary advantage of this approach 
is tlie library's ability to translate a standard 
interface call into a native-mode function. 
Also, since native operating-system calls 
are used, updates to system resources (e.g., 
a new file-selection dialog box) are im¬ 
mediately available. 

A disadvantage is that you cannot use 
commonly available features that are not 
present on all platforms. An exception to 
this appears to be the Windows-style MDI 
(Multiple Document Interface), which sev¬ 
eral packages emulate on all platforms. 
Also, you cannot use third-pany tools writ¬ 
ten for a more general interface like Win¬ 
dows, although you may be able to use 
prototyping tools that generate resource 
tiles. 

The World and More 

But what if you’re not satisfied with a sub¬ 
set; suppose you want all the functions a 
GUI designer has ever conceived? In that 
case, you’d probably want to consider an 
approach such as the one delivered by 
Wndx. The company’s aim is to deliver 
full cross-platform functionality. If one 
platform has it, every other platform should 
have it, too. 

This type of development library is coo- 
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stanlly attempting to keep up with the lat¬ 
est and greatest changes. However, not 
only do you need to worry about bugs the 
operating system may have in implement¬ 
ing a particular function, you also need to 
be concerned about bugs the library may 
have introduced when impiementing iden¬ 
tical functions. Your programs will also 
tend to be much larger than those produced 
by the subset approach. 

The Hidden Event Loop 

We have seen the future, and it is driven hy 
an event loop. But what about those tens of 
thousands of lines of code you’ve already 
created? You already have a successful 
product; you just want to move it over to a 
graphical interface, since ihai is where 
your clientele is moving. 

Libraries such as Panel Plus 0 approach 
the problem from the code-maintenance 
point of view. Designed primarily as a 
data-entry interface. Panel Plus II presents 
the .same procedural interface under both 
DOS and Windows. Roundhill has hidden 
the event loop deep in the library and pre¬ 
sents only its standard data-entry inter¬ 
face. 

The obvious advantage here is that you 
can quickly port your existing applications 
to Windows. The disadvantage? Fm not 
really sure. You probably don’t want to 


write any new applications that don’t lake 
full advantage of an event-loop-driven ar¬ 
chitecture. Conversely, I have not seen 
many data-entry development libraries for 
Windows yet. 

Shell Libraries 

Shell libraries provide higher-level ab¬ 
stractions of basic user interfaces without 
offering a lot of added capabilities. For 
example, zApp simplifies the Windows 
environment by adding a set of C+-I- class¬ 
es to the standajd API, Shells are different 
from the other products reviewed here in 
that they are typically aimed at a single 
platform or at platforms that are very sim¬ 
ilar. The zApp product achieves its porta¬ 
bility by distributing Magma’s Mewel in¬ 
terface for DOS. Thus, the shell itself does 
no! need to adapt to the changing envi¬ 
ronment. 

In the following section, we look at sev¬ 
en products that take various approaches to 
portability. All of them provide code porta¬ 
bility with Windows. DOS, OS/2 PM (Pre¬ 
sentation Manager), and OSF/Motif are 
all typical target environments. Only one 
library, XVT, currently provides portabil¬ 
ity between Windows and the Mac. The 
suitability of any particular library rests, 
as always, in its ability to fit your own 
unique needs. 

caminued 







The only Windows" statistics 
package you'll ever need. 


NEW 

SYSEMT® for WINDOWS 


#1 for DOS and Windows 

Rated “the best general-purpose 
statistics program” for the PC by 
Software D^t®, SYSTAT for DOS 
is now joined by SYSTAT for Win¬ 
dows. This addition to the SYSTAT 
family takes full advantage of 
Windows, with pull down menus, 
dialog boxes, sizable windows, and 
the ease of use you expect in a 
Windows package. 

SYSTAT for Windows runs in 
standard and 386 enhanced modes 
and can take advantage of Win¬ 
dows advanced memory manage¬ 
ment. No matter how large or 
complex your analysis is, you can 
use SYSTAT. 

SYSTAT delivers a balance of 
power and simplicity. It lets you 
analyze and manipulate data 



with a comprehen.sive range of 
advanced statistical procedures, 
and present your results with 
stunning graphics. 

Just point and click 

SYSTAT is a full-fledged Windows 
application. Just point and click. 
S\^TAT’s QuickSiat™ buttons give 
you simple, single-click shortcuts 
to common statistical analyses. 

More statistics, from the basic 
to the most sophisticated 

A full range of univariate and 
multivariate statistics-from < tests 
to multidimensional scaling. With a 
few clicks you can turn most sta¬ 
tistics into graphs and perform; 

■ multiway crossiabs with log 
linear modeling 

■ nonparametric statistics 

■ principal components and 
factor analysis 

■ cluster analysis 

■ time series 

■ nonlinear estimation 

■ correlation matrices 

■ means, effect, and dummy 
models 

■ post hoc tests 



SYSTAT offers the most 
advanced multivariate general lin¬ 
ear model available for Windows. 

The most graphics 

No other statistical or graphics 
package can produce all the scien¬ 
tific and technical graphs that 
SYSTAT can-nor surpass its ease of 
use. Graphics capabilities include; 
• histograms 

■ single, multiple, stacked, and 
range bar graphs 

■ single and grouped box plots 

■ stem-and-leaf diagrams 

■ pie charts 

■ scatterplot matrices 

■ 3-D data and function plots 

■ contour plots 

■ conuo! charts 

■ maps witli geographic projections 

■ Chernoff faces 

■ complete color spectrum 

■ log and power scales 

■ confidence intervals and ellipses 

■ linear, quadratic, step, spline, 
polynomial, LOWESS, expo¬ 
nential, and log smoothing 

A compatible family of products 

Whichever you choose-SYSTAT 
for Windows, SYSTAT for DOS or 
both-youTl enjoy the most power¬ 
ful statistics and scientific graphics 
software available for the PC. 

For more information, special 
offers for current users, and demo 
disks, call; 

708 - 864-5670 



Far mare information oall or write: SVSTAT, Jod., IBOD Sherman Avenue, Evanston, Illinois &0201-37&3. Tel: 70S.864,5670, Fax: 708.492 3567 


SYSTAT 


Australia: Hearne Marketing 813.8681768, Austria: CSM 43.L5053895, Betlelux Cotintries: Oasis 31.344)2.66336, Canatta: Multi-Health 416.424.17D0, 
Denmark: Agrolab 45,64,406575, Finland: MIkro Martti 358.0 6923000, France: Statilogie 33.U40935000, GemiBny: STATCON 43.55.4272075, 

Italy: PiSoft 39.597.213840, Japan: HuLinks 81.33,5902311, Malaria: Oegeng Teknik 503.719.8299^ New Zealand: Hoare & Assoc. 64.78.562675, 
Norway: polysoft 47.3.832240, Spain: Ad dLtnk 34.3.4590722, Sweden: Technology Transfer 48.76076207, Switzerland: Fritschy & Partner 41,31.215151 

SlfSTATUK: 4481 6921582 Circle 113 an Mutry Card 
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PORTABLE USER INTERFACES 


BytePort Demonstration Program 


B yte asked each vendor panic- 
ipaiing in this review to develop 
a program called BytePort, 
BytePort is designed to demon¬ 
strate the portability provided by de¬ 
velopment libraries across multiple 
platforms. It exercises the portability 
of both text and graphics applications* 
Libraries that do not support graphics 
could therefore participate* Due to the 
wide disparity in library capabilities, 
the inability of a library to perform a 
specific function did not exclude it from 
the review* Thus, our review is limited 
by the functionality we asked to be im¬ 
plemented 

BytePort is a simple program using 
multiple windows and a menu. The 
ability to open multiple windows (of 
all window types) is a plus* BytePort 
provides the following functions: view 
multiple text Irlcs. perform simple edit¬ 
ing opeialinns, perform simple data en¬ 
try, view' a graphics file, draw a sim¬ 


ple graphics image, print any of the 
above, and provide platform-specific 
look and feel. 

The text-file requirement was lim¬ 
ited to 16 KB of ASCII text* The pro¬ 
grams were expected to display and 
edit this information in a window with¬ 
out automatic text wmpping* Cut/Copy/ 
Paste editing capabilities were required, 
as was the ability to enter new text. 
These functions were chosen to demon¬ 
strate capability rather than the ven¬ 
dor’s ability to create a full-runctioned 
text editor* 

Also on the text-only side of the test 
is a demonstration of a window with 
standard control items: text field, check 
boxes, radio buttons, and pick lists* The 
application provides the ability to re¬ 
ceive a person’s name (text field), age 
(radio buttons), hobbies (check boxes), 
and occupation (pick list). Pressing an 
OK button displays a modal dialog box 
listing the values selected in the previ¬ 


ous dialog box. 

The graphics portion of the text con¬ 
sists of two windows. The first win¬ 
dow allows lines, rectangles, and el¬ 
lipses to be drawn. The particular shape 
to he drawn is selected from a text 
menu* There was no requirement to 
store the drawn image. 

In addition to a drawing window, a 
bit-map window w^as also requested. 
This window allows the display of a 
native-format image (e,g., .BMP on 
Windows and PICT on the Mac) or a 
portable bit-map image (e.g,, GIF or 
TIFF). Only a single hit-map style 
needed to be supported, since, again, 
this was a demonstration of ability and 
not of processing power or program¬ 
mer capability. 

The specification, executable file re- 
sulis, and source code for all the 
BytePort demonstration programs are 
available in electronic fonTiat See page 
5 for details. 
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Screen 1: CommmViewS 
nmning under Windows 3.0 
(left) and IBM OS/2 2.0 
{right} preserves the nalive 
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g raph {vii I en viron men f.v. 



G lockenspieTs Common- 
View3 (published by Im- 
ageSoft in the U,S.) is a C-i-4' 
library designed to simplify the 
porting of applications among 
various GUIs. The Common- 
View3 library takes the great- 
esi-common-denominator ap¬ 
proach to portability, providing portable 
access to tliose capabilities that are found 
on all the supported platforms. The one 
notable exception to thi*s is the MDl-stylc 


window* MDl windows are supported in 
both Windows and OS/2 PM (see screen 
1). According to the documentation, sup¬ 
port does not yet extend to Motif, 
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Tlie term “greatest common denomina- 
tor“ does not imply minimal capabilities* 
As windowing operating systems mature, 
they arc quickly increasing their capabili¬ 
ties in order to compete* Therefore, the 
greaiest-common-denominator level is 
constantly rising* CommonView3 deliv¬ 
ers the standard message and dialog box¬ 
es, bit maps (which arc platform depen¬ 
dent), text editing, and list boxes. What 
you won't find are hierarchical menus or 
interprocess communication* Multiple 
threads under PM are supported* This was 
unique to the packages reviewed* 

CommonView3 also adds some so¬ 
phisticated capabilities such as being able 
to select niuUiple entries from a lisl box, 
spread sheet-style list boxes, and object 
graphics. The graphics portion of the 
BylePorl demonstration program was cre¬ 
ated using object graphics that provide full 
support for pen shading, colors, and ob¬ 
ject filling and hatching* 

In addition to the user-interface library, 
two other included libraries aid in creating 
portable applications. The more important 
is the FreeStore class library , which pro¬ 
vides a portable method of allocating mem¬ 
ory across all supported platforms and im¬ 
plements virtual data storage on an object 
























































Exporience faster development, easier mainte¬ 
nance, re-usabfe code and better looking 
applications now with DataFlex 3.0 for $795. 
if you currently use another 4GL or program- 
ming language, the cost Is only $12S,* a sav¬ 
ings of $670. 

The benefits of object-oriented programming 
are available now. Don't get left behind. 

Take the lead,..with DataFlex! 

Call 1-800-451-FLEX for complete DataFlex 
information and the dealer nearest you. 
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basis. Although object storage will typi¬ 
cally be allocated in main memory, ibis 
class library can also allocate space on 
disk. The switch from memory to disk stor¬ 
age is transparent to the application pro¬ 
gram. Of course, you will see a decrease in 
performance that is proportional to the 
speed and efficiency of the associated hard 
drives. A debugging class checks for prob¬ 
lems, such as deleting the same object 
twice and using a previously deleted ob¬ 
ject. 

The Container class library gives you a 
portable way to save, relate, and manipu¬ 
late large numbers of objects, it is most 
useful for manipulating groups or lists of 
related objects. Typical subclasses include 
hash tables, arrays, keyed lists, rings, and 
trees. Any type of object can be stored, in¬ 
cluding other containers. In this way, hi¬ 
erarchical data structures can be easily de¬ 
veloped and maintained. 

Common Vie w3 provides portable print¬ 
er support for PostScript printers. The doc- 
umentatioii slates that it also works with 
Hewlett-Packard laser printers and may 
work with other printers. There is no ex¬ 
plicit support for doi-matrix printers. 

A set of Common View3 DLLs needs 
to be distributed with your application. 
These provide the ba.sic portability func¬ 
tionality, along with command dialog box¬ 
es, Clipboard support, help facilities, and 
so on. Delivering all the required DLLs 
along with the executable program still 
kept GlockenspiePs BytePort demonstra¬ 
tion program in the moderate-size range. 

Until recently, if you wanted to use 
Common View, you also needed to pur- 
cba.se GiockenspiePs C+ + CFront trans¬ 
lator. This restriction is lifted with the cur¬ 
rent version. We received the Windows 
version of ByiePon built with Glocken¬ 
spiel’s C++ CFroni translator and com¬ 
piled with Microsoft C. Glockenspiel also 
provided an executable file built wjth Bor¬ 
land’s Turbo C++. 

Overall, the Glockenspiel BytePort 
demonstration program had a very snappy 
response on the test machine. The user in¬ 
terface was clean and consistent, properly 
taking on the varied characteristics of a 
Windows and OS/2 PM environment. The 
source code was eminently readable and 
concise. The documentation shows how 
really simple it is to produce a wiudow'- 
ing application witli portability tossed in as 
an extra. The lack of a DOS version is a 
drawback, as is the need to cany around a 
pack of DLLs. Although advertising states 
that CommonView3 is available for Win¬ 
dows, OS/2 PM, NewWave, Motif, and 
the Mac, the company told me that as of 
May the Macintosh version did not yet 
exist. 
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Screen 2: XVT allows 
applications to be ported to 
a wide range ofplatfonns 
without any code changes. 
Shown here are identical 
programs running under 
Windows (!efi) and 
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T he XVT development li¬ 
brary supports the broadest 
amiy of operating platforms: 

Windows (see screen 2), Mac 
(see screen 2), OS/2 PM, X 
Window System, DOS, and 
Unix character mode. That it 
smoothly and effortlessly (at 
least tor the developer) includes 
the Mac constitutes an out¬ 
standing feature. 

The list of powerlul capabilities is long, 
it starts with full support for standard abil¬ 
ities like dialog boxes, text fields, and lext- 
edidng windows. Portable graphics include 
lines, arcs, pie slices, and icons (i.e., bit 
maps). Although referenced in a portable 
manner, bit maps and icons are platform 
dependent—thus allowing you to use plat- 
fomi-specjfic development tcxils at the cost 
of total transportability. All graphics enti¬ 
ties can be drawn as objects rather than 
bit maps. In the BytePort demonstration, 
the graphics objects can be selected, 
moved, and resized. 

Standard resources such as menus, dia¬ 
log boxes, and text strings can be refer¬ 
enced either poitably, using the URL (Uni¬ 
versal Resource Language) tool that comes 
with XVT, or nonporiably using native re¬ 
source compilers. Again, this lets you use 
third-party screen-prototyping tools on 
specific platforms. To aid portability, the 
URL tool even allows portable accelerator 
key definitions. For example, defining 
Alt/Left-arrow as an accelerator key se¬ 
quence automatically maps to the Com- 
mand/Left-arrow sequence on the Mac. 

X VT even takes a stab at addressing the 
problem of font and font-style portabili¬ 
ty. By reslricling an application’s ability to 
set fonts and styles arbitrarily (i.e., all font 
requests must be made through menu se¬ 
lections), XVT manages to isolate the ap¬ 
plication from the differences in how fonts 
and styles are named in various environ¬ 
ments. 



One lunciion family that is a major boon 
to portability has nothing to do with the 
user ifiieri'ace. XVT provides folly portable 
support for directory and file access. As 
anyone who has attempted to port code to 
the Mac knows, this is a major difficulty 
(Just Liy to find the change directory com¬ 
mand in Think C). XVT file and directory 
support includes saving and restoring cur¬ 
rent directories, changing directory paths, 
creating a list of all files in a directory, or 
limiting those files by type or name. Wild¬ 
card filenames are supported. The one 
missing function seems to be Make Di¬ 
rectory, which does not appear to be sup¬ 
ported. 

Child windows, such as those contained 
in the Windows MDI, are completely 
portable. Memory management routines 
are also provided, along with debugging 
versions of these functions. Debuggable 
memory management routines will be very 
useful as you track tliose most elusive of all 
code problems. A portable help compiler 
and help program let you build your con¬ 
text-sensitive help once for all platforms. 
Since this feature does not use native help 
engines, you will still need to rebuild your 
help screens if you require total native look 
and feeL 

The last feature worth mentioning is the 
ability to delve into the XVT library to ac¬ 
cess nonportable functions. For example, 
on the Mac, you can directly access the 
window handles and override the event 
loop. Overriding the event loop is very 
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Hardlock — programmable, algorithmic 
response and memory option — all in one 


GLENCO 


ENGINEERING INC. 

SERVING THE SOFTWARE INDUSTRY SINCE iWS 

270 Lexington Drive 
Buffalo Grove, Illinois 60089-6930 
(708) 808^0300 FAX 808-0313 
1-800-562-2543 


1800 562 2543 


HARDLOCK” 

The Preferred Protection System! 


WHY 

SOFTWARE 

COMPANIES 

ARE 

CHOOSING 

HARDLOCK' 


Actual size shown. 


Developers Say... 

“Since the Hardlock uses an algorithmic 
response chip, I am assured of the 
highest level of protection. Also, the 
optional programmable memory 
means I can keep custom 
configurations in Hardlock 
rather than in a file. I can 
protect my .EXE or .COM 
files directly and/or incorporate 
Glenco's high level language interface routines into my software. 
And, I feel confident Til have Glenco's support if I use other 

programming languages" 


Accountants Say,,. 

“Hardlock provides our 
company with a healthier bottom 
line. Since our software can't be 
copied, our revenue has steadily 
increased. The unique pro¬ 
gramming board allows us to 
program the Hardlock in seconds. 
This ensures optimum delivery 
schedules from Glenco and a lower 
inventory cost for us. Hardlock's 
field programmable feature 
means a single Hardlock can 
protect more than one product." 




End Users Say... 

“Hardlock allows me to backup my 
software investment, 
! just plugged 
Hardlock into the 
printer card, 
connected the 
printer cable, 
and forgot about it. 
Since Hardlock 
doesn't require a 
battery, i am 
assured of reliability 
and no down time. 


A R D L 0 


H 


C 


For a distributor in Europe contact. FAST Electronic GmbH 49-B9-539B00-20 FAX 49-09-539800-40 

For Internatiofral information circle 5T, for End-U$or informerHon circle 52 on Inquiry Card. 
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important if you are using Sysiem 7.0 fea¬ 
tures, such as Apple Events, because the 
current XVT implementation does not sup¬ 
port them. Similar features are available 
on other platforms, 

XVT is not without its foibles. The par¬ 
ticular problem I noticed was that cutting 
and pasting large tcxl selections was rather 


slow. Lines of text are inserted individually 
rather than in a single chunk. XVT ex* 
hibiLs the same phenomenon when deleting 
text. You see a scrolling motion on the 
screen. Selecting a text area and pressing 
the Backspace key to delete it, however, 
doesn/l invoke this behavior. This appears 
to be an area where XVT's internal code 


needs a closer link to the native platform. 

XVT provides a powerful and flexible 
product across a broad spectrum of com¬ 
puting platforms. It is relatively expen¬ 
sive, but there are no run-time royalties. 
Although it is currently the only choice 
for complete portability among all these 
platforms, it is also the best choice. 


Mewel Window System 
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T he Mewel Window Sy.slem 
fix)m Magma SoflwaJe Sys¬ 
tems ports the Windows pro¬ 
gramming interface to DOS 
and Unix. Want to know how 
to program Mewel? Go buy 
Charles Petzold's Windows 


Screen 3: Mewel ports the 
Windows API to DOS. Here 
ifcciipfliio If shown in both text (left} 
ana gratjhics (right) modes. 
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manual. Programming Windows, 2d ed, 
(Microsoft, 1990; ISBN 1-55615-264-7), 
Many of the programming examples pro¬ 
vided with Mewel are straight from his 
book. Want to use third-party code gen* 
eraiors and automatic interface builders? 
Go right ahead Many development tools 
now support the Mewel library. 

The DOS, Unix, and OS/2 versions of 
Mewel have long supported text applica¬ 
tions. Recently, Magma added the ability 
to create DOS graphics applications as 
well. You can build a single executable 
file to support both text and graphics dis¬ 
plays, Your application can use command- 
line parameters or a simple auto-detect 
feature to determine the proper operating 
mode. The BytePort sample program uses 
a g on the command line to start graphics 
mode. 

In text mode (see screen 3), Mewel pro¬ 
vides a solid, snappy response even on a 
16-MHz 386SX, This is important when 
considering support for older insialled 
ba.ses of computers not ideally suited for 
Rinning today's compu tali on-hungry Win¬ 
dows. Mewel has been on the market for 
several years and receives a steady stream 
of updates and improvements. 

One difficulty with porting from straight 


Windows to Mewel is the change from 
pixel to character coordinates—Mewel 
thinks in terms of x,y column/row text 
screens. Although at first this appeal s to be 
a serious problem, it can be surmounted 
by intelligcni use of the GetSystemMet- 
rics and GetTextMetrics calls, which re¬ 
turn such information as screen and text 
sizes. Not surprisingly, text happens to be 
I pixel wide by I pixel lull, and your 
screen is 80 by 24 pixels—not, perhaps, 
the Itirgest screen to which yoif II port your 
code. Conscientious use of these calls pro¬ 
vides easy portability between Mewel and 
Windows and also lets you support a wide 
array of display sizes and resolutions. 

The company claims that Mewel can 
perform any text-style operation that you 
can perform in Windows. It,s biggest sell¬ 
ing point is full compatibility with the 
Windows API. Magma also has a sepa¬ 
rately available toolbox set that contains, 
among other things, fomiatted data-entry 
classes, an interface to the Microsoft Help 
Advisor, a graphical mouse in text mode, 
a matrix control class, and a communica¬ 
tions library. Full source code is available 
for all tools as well as the entire window¬ 
ing system. 

One difference I discovered with Mewel 


is the behavior of the insertion-point cur¬ 
sor when scrolling text areas. Clicking the 
down arrow on a text scroll bar moves the 
insertion point (and cursor) down a line. 
This is different from the Windows be¬ 
havior, where the entire text area scrolls 
up a line and does not move the insertion 
point. Ahhough not a major problem, it is 
an annoying difference, particularly when 
frequently switching between DOS and 
Windows applications. 

Mewel attempts to move as many of the 
graphics primitives as possible over to the 
text-only world. For example, BytePort 
tcxl motle can draw horizontal and vertical 
lines and boxes. Although these wonT win 
you any design prizes (a drawing program 
in text mode simply doesn't work), the 
feature is very useful if you've used drawn 
lines to provide emphasis or .sectioning in 
dialog boxes. 

The BytePort demonstration uses stan¬ 
dard Windows calls to open and initialize 
a prinlci device. Only text printing is sup¬ 
ported at this time. The text version of 
Mewel appears stable and quick, but the 
newer graphics version (see screen 3) 
seems to have a way to go before Fd rec¬ 
ommend it for general use. Little difficul¬ 
ties kept appealing in the demonstration 
program. In particular, pull-down menus 
would blink and then disappear if the 
mouse moved off the menu bar before the 
menu was fully displayed. Magma says 
that this is correct behavior and matches 
the action of Windows, Even so, I found it 
difficult to use the menuing system and 
repeatedly needed to reseleet menus. 

The menu problem is annoying, but 
speed is the overriding drawback. Magma 
claims that the problem comes from adding 
the graphics capability as a wrapper to ex¬ 
isting compiler graphics libraries. Some 
Mewel users stay in text mode for most 
of the application and then dynamically 
switch to graphics mode to di.splay a par- 
ticulai- screen of i 11 formation, thus mixing 
the speed of text mode with the flexibility 
of graphics output. 

Mewel is an excellent choice when 
moving from the graphical environment 
of Windows to the text environments of 
DOS, Unix, and OS/2, The graphics mode 
comes free with the text mode, but Fd 
avoid using it except for special cases. 

continued 
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Mathematica 2.0: 
the standard for 
technical computing 


"The importance of the program cannot be overlookedit so 
fundamentally alters the mechanics of mathematics " 

New York Ttmas 

'^Mathematica has the potential to change the world of science at 
least as much as word processing has changed the world of writing " 

InfoWorid 

"Mathematica i$ a startlingly good tool'' 

Nature 


Macworld World Class Software Award Survey 



Mathematica has aiso received best software/new product 
awards from: 

Macworld, 1930-91 MacUser. 1983 

Discover, 1990 Business Week, 1988 

BYTE, 1989 InfoWorid, 1988 


Mathematica is currently available for; 


MS-DOS 386< Microsoft Windows, Macintosh, CONVEX, 

DG AViiON, DEC VAX (ULTRIX and VMS), DEC RiSC, HP 9000, 
Apollo, IBM RISC System/6000. MIPS, NeXT, Silicon Graphics. 
Sony, Sun-3, and SPARC. 

PricBsmUSandCafiSfisstaftalS^. 


Wolfram RasBarch. Inc.. 10D Trada CeritSF Pdve, Ctiampsign, IL @1820^237. USA 
217^396-0700: fax 217-338-0747; email; info@wri.com. 

Wolfram Reseircti tUKi Lnl., P.O. Sox 114, Abingdon. Oxon 0X13 SIS. United Kingdom 
+44 [235) 550 440: tHx: +44 {236] 550 445; amail: irtfe^ult@wri.c£iin 

e 1«1 UtattMi Fksttid^ Ik. 

nor aimiiM'MtH MiAmtia ^. Mi«tamab(i iUkv nmetiA he. v MMTKh. he 
MctherpnHkidnamBi irnotransdinniainutfarMrEiradicB^ Onto: G+atga Mmv 
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Available across PC, Macintosh, Unix, and VMS 
platforms, Mathematica includes a full range of 
interactive numerical, graphical, and symbolic 
computation capabilities, all linked to the power¬ 
ful built-in Mathematica language. Mathematica 
2.0 adds still more features to the proven leader 
in technical computing software, including 
sound generation and flexible external program 
communication. 

Mathematica has rapidly become the standard 
for technical computing, with more than a dozen 
textbooks, a quarterly journal, and several newslet¬ 
ters devoted to the system. Matbenuitica is in use at 
all of the 50 largest U.S. universities, all of the 
technical Fortune 50 companies, and most of the 
world's larger engineering firms. In fact, more than 
100,000 technical professionals and students 
around the world are working with Mathematica 
every day. 

To find out what Mathematica can do for you, call 
Wolfram Research at 1-800-441-MATH. 

Mathematica.2.0 

A System for Doing Mathematics by Computer 

For Macintosh informoHon circle 127, 

For IBM/Compatible information circle 128, 

For UNIX information circle 129 on Incjulry Cord. 
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Windows.Txt 



f ile tflj 
Z. Running 

1, THb nrdf: B.VUlhllDWS jmREOlPi: 


flrPriiiyfti ^ons 

3, Rchbilldi Entry,,. 


This iliskette rjjTiUjmi 



3e- 

C 1 Unknaun 
( 5 < 38 
(’)< 68 


I 'Oj 


1 

ccupAtjtm; 

[ 1 Skiing 


1 

[ } leiints 


Editor' ♦ 

in Golf 



[ 3 rising 


PDlitician i 

1 


[})t 


Cancel 


Screen 4^ 

Wmc/ows.Txi 
ports the WfMows 
API to DOS 
text mode. 


W indowsTxi from Inleractive Engi^ 
neering is an interface library with 
strong intentions of unseating Mewel as 
the text-based Windows API of choice, 
interactive Engineering's goal is to pro¬ 
vide transparent portability from Windows 
to DOS character modes. 

The ByiePoit demonstration code the 
company delivered illustrates this port¬ 
ability niedy. The code was created us¬ 
ing Blue Sky Software’s Windows Maker 
Professionai, a popular screen-prototyp¬ 
ing tool. The resulting code is used as is. 
There is no libraiy-specific code added Ibr 
Windows,Txt support. This ability is very 
important, since it means that you can re¬ 
ceive direct support from third-party de¬ 
velopment tools without having to modify 
the code they generate. However, as with 
Mewei, the conversion from graphics to 
text coordinates takes some extra thought 
and careful planning* 

Windows.Txt achieved a smooth and 
comfortable implementation of the 
BytePort program. All the text-editing win¬ 
dows were implemented as child windows 
of the main application window (i.e*, the 
MDI). The data-entry and demonstration 
windows were created as separate prima¬ 
ry windows, demonstrating full support 
for both models. 

A subtle but important difference be¬ 
tween Windows*Txt and the Mewel inter¬ 
face is the manner in which each handled 
text scrolling in the BytePort demonstra¬ 
tion program. Clicking a scroll-bar arrow 
in Mewel moves the text-insertion point 
either a character horizontally or a line 
vertically. In Windows.Txt, the sc roll-bar 
arrow moves the text displayed within the 
window; the insertion point remains fixed. 
The WindowsTxt behavior is identical to 
that of Windows (and the Mac and OS/2 
PM, for that matter). The Mewel behavior 


catches you by surprise, 

Windows*Txi comes with a very small 
user's guide, which presents an overview 
of the product and utilities. A series of ap¬ 
pendixes provides a quick compatibility 
check between the real Window's 3.0 API 


Panel Plus II 


calls and messages and this library. All 
nonsupported calls, typically graphics and 
multitasking, return reasonable error mes¬ 
sages. Properly written code that conscien- 
liously verifies error returns can operate 
with these calls without difficulty. Inter¬ 
active Engineering also ships volumes 1 
and 2 of the Microsoft Windows Pro¬ 
gramming Guides. 

The text check (TCHK) utility exam¬ 
ines your source code and generates a se¬ 
ries of messages pinpointing calls and mes¬ 
sages within your code that will function 
differently in the text-only mode. The stan¬ 
dard system comes with an interface to the 
Help Advisor but does require the special 
Help Compiler available from Microsoft. 
In addition, you receive a dialog-box edi¬ 
tor and resource compiler. 

Windows.Txt is a definite contender for 
Mewefs dominance of the DOS Win- 
dows-style API arena* The programs are 
small and highly responsive. The atten¬ 
tion devoted to small details (e.g*, the text 
scrolling mentioned above) makes it more 
comfortable for users who are familiar 
with Windows. 
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Screen 5: Pane/ 
P/us II provides 
a DOS-style 
programming 
environment, 
resulting in a 
DOS-sty/e data- 
entr}^ rf ite f^/dce. 
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F orget GUIs, standards, objects, and 
even event loops. Panel Plus 11 from 
Roundhill Computer Systems takes you 
away from all that. This package manages 
to port a DOS-styie data-eniry interface 
10 Windows* Although my first reaction 
was that this is a silly thing lo do, I soon re¬ 
alized that it made quite a bit of sense* 
Consider the following facts: {1) The DOS 
data-entry marketplace is fairly mature. 
People know the type of infomiation they 
want to enter and display. Many applica¬ 
tions in this market consist of “fill in the 
following form and save.” Nothing fancy, 
just good, plain interfaces between the user 


and vast amounts of data. (2) Not everyone 
has become an instant Windows pro¬ 
grammer overnight. (3) The customer is 
switching over to Windows. How soon 
can you deliver? 

As you can see from screen 5, Panel 
Plus Tl will nol win any beauty or style 
competitions under Windows, However, 
this window looks and acts exactly like 
the application mnning under DOS. Those 
familiar with the DOS application will not 
have to embiirk on a learning period to be¬ 
come functional under Windows* Even 
mouse support is identical. In the text-edit¬ 
ing field, mouse movements appear to 
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New QEMM-^ v6. 


, Tliere’s no „ 
better way to 
manageyour 
memory. 

What you can expect 

Automatic High 


lilt's nothing less than i 
dream come tnieM 

—Stew CitisoM InfoWorhl St26l91 

Suddenly PC users have a 
lot of memory managers to 
choose from. Seems that 
everyone has figured out 
what users have been telling 
us for years: they need 
every last K' of available 
memoiy between 640K and 
1 megabyte—especially if they're 
running on a network. Or using TSRs. 

Our new QEMM-386 version 6 is the 
best way to get the most out of memory. 

It 'pools' all your memory so that it's 
available in whatever form your 
programs need—expanded or extended. 

You don't even need to know the differ- - 

ence. QEMM does it all for you. Instantly. Memonj Gflin 

Whereas DOS 5, for exam- Comparison 

pie, requires you to figure 
out what you need, then 
manually allocate memory 
and re-boot every time you 
need to change. 

As for the all-important 'conventional' 
memory area, our new version 6 increases 
the amount of memory freed-up. Our 
exclusive 'optimize' feahne automatically 
seeks out TSRs and device drivers and 
moves them into liigh memory—the area 
between 640K and 1 megabyte. All you 
need do is type 'optimize'. 

QEMM-386 v6 finds 
M more high memory than 
If ■ any other memory mana- 
m get Byte Magazine's tests 

m showed it produced net 

memory gains of 21K to 
JK'iSL, 132K over DOS 5J) alone, 
pc«fi%. formstance. 


ilWEEK 

ANALYST’S CHOICE 







DOS 5 
alone 


you get to have your TSRs. 

Not every PC can benefit from 
Stealth. But every PC can benefit 
from ‘Scjueez^—our new feature to 
manage those TSRs that need 
more memory at start up and 
less when 
they're resi¬ 
dent. 

Memory 
allocation is 
temporarily 
increased, then squeezed 
down after it's needed. 

QEMM can use idle 
video memory to 
produce a further 96K 
gain on EGA and VGA 
systems when nmning 
character-based programs. 

A priceless bonus. 

QEMM comes with Quarterdeck Manifest, 
the award-winning analysis program that 
makes it easy to 
see what's going 
on 'under tire 
hood' ofyour PC. 

Manifest does 
for memory what 
PC Tools Eteluxe 
does for disks. 


^MVP 


BV1E 





See and understand h(rw 
your PC works with 
Manifest. 


with QEMM-386 v6 


Stealth takes you to network 
and TSk heaven. 

Our breakthrough 'Stealth' technology 
makes available areas normally taken up 
by ROM. Areas that QEMM-3^ can use 
to load memory-hogging driveis and 
TSRs. Big programs can get the memory 
they need to run fast and efficiently. And 


Benefits for Windows, too. 

Whether you're miming DOS 3,4,5, or 
Wmdows, QEMM can improve your 
386/486's performance. 

That means you may not need a faster 
CPU. You may not need more RAM. 
QEMM makes your favorite programs 
work better by ^ving them more memory. 

QEMM helps you get the most out of 
the software you own today. 



Quarterdeck International Ltd., BJM House, Crolton Terrace, Dun laoghaire, Co. Dublin, Ireland Tel. (353) (1) 284 14 44 Fax: (353) (1) 284 43 80 Tech. Support; (353) (1) 284 4144 
Quarterdeck UK Ltd., Widfoid Hall, Widfoid Hall Lane, Oielmsfewd, Essex, CM2 STD, United Kingdom Tel. (44) (245)4%-699 Fax: (44) (245) 495 - 284 

ei991Quflilefid«f( PC Week Afulysr’s □»*« Lo|j(v , 7ii\ CcmilwaiaditwtiM^ PC Wfe* i a ngslBred liBd«uiiuad du PC Week Aiuiy^i choicf log^ ■ i mdaiurk o4 thtlitUhTW F^lEbiitE CntHpam- CWk tradomdea am property d then nwrars. 
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PORTABLE USER INTERFACES 


Lraiislate into simulated arrow keys. 

From the programmers point of view, 
you never know you Kave left DOS, The 
event loop is completely hidden. Nowhere, 
in any of tlie code, is there a single Win- 

Wndx 


dows call. In short, there is no discernible 
difference between Panel’s Windows and 
DOS programmer interfaces. You want 
data enti’y? You get daia entry. 

This approach may not be the wave of 


the future, but it definitely solves an im¬ 
mediate problem—how to move your cur¬ 
rent program and customers rapidly and 
efficiently to Windows while preserving 
your installed base of application code. 


guide, but most programmers probably 
want to spend their lime developing code, 
not tweaking Ihe interface. However, if 
careful control of your interface in multi¬ 
ple environments is important, Wndx gi ves 
you the ability lo change everything. 

User-inierface issues aside, Wndx pro¬ 
vides a wealth of tools that is astounding: 
machine-independent bit maps, a list man¬ 
ager, an error manager, and built-in desk¬ 
top functions, such as a calculator and a 
calendar. Wndx is the only reviewed li¬ 
brary to provide built-in macro recording 
and playback capabilities. These record¬ 
ings can be stored in a machine-indepen¬ 
dent format. A unique feature related to 
macros is the ability lo map an activity to 
a sequence of mouse and keyboard events, 
Tliis triggering mechanism frees the pro¬ 
grammer from having to keep track of po¬ 
tentially complex evenl sequences. A sim¬ 
plistic example is the ability to select a 
line of text if the user triple-clicks the 
mou.se. 

A list display manager supports spread¬ 
sheet-style lists in addition to the standard 
single-column list. A full set of manipula¬ 
tion routines allows the list to be loaded, 
edited, and sized dynamically. Building a 
spreadsheet-style application would be 
lairly simple. 

Since everything else Wndx does is 
portable across all platforms, you should 
not be surprised to find that its resources 
are also portable. A Wiidx-specific re¬ 
source compiler produces machine-inde¬ 
pendent resource files that are then linked 
with your application. Typical resources 
include controls, default values, event han¬ 
dlers, menus, and window definitions. Plat- 
form-dependent font resources are also 
provided. 

Wndx exhibits rather sluggish start-up 
pcrJdrmance under both DOS and Win¬ 
dows on a l6-MHz 386SX system. Under 
Windows, the main application window 
appears, and then the system snoozes for 
about 4 seconds before displaying the main 
menu. Once loaded, Wndx does display 
reasonable speed. 

Wndx provides cross-platform unifor¬ 
mity at the cost of size and maintainabili¬ 
ty. If you Ye looking for tight, highly re¬ 
sponsive code on lower-end systems, look 
elsewhere. If, however, you need fine con¬ 
trol over your environment's appearance, 
Wndx is a library to consider. Windx re¬ 
ceives the highest marks for ambition. 

contimi^d 
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Screen 6: Wndx can create its 
own look and feel on various 
pkitforms. It is shown under 
DOS (left) using a Wndx 
praprieUiry style and under 
Windows iright) using the 
Windows style. 
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T he Wndx Professional GUI 
Development System from 
The Wndx Corp, is a library 
that attempts to deliver the best 
of every world it touches. The 
company does not provide a 
subset of features on the sup¬ 
ported platforms. It supports all 
the features. If it exists in Win¬ 
dows, you can do it in DOS and 
Motif. Eventually, you will also have the 
capabilities of the Mac (1 saw a very eaiiy 
beta version). 

The Wndx approach lo portability is 
unique. After writing your application us¬ 
ing the supplied API, you attach a “style 
guide,” which determines exactly how the 
user interface appeals. The version 1 re¬ 
ceived had three style guides: Windows, 
Motif, and a proprietary Wndx style. Al¬ 
ternatively, the.se style guides can he ap¬ 
plied dynamically at run lime. Screen 6 
shows ihe differenl styles applied to the 
ByiePori demonsiraiion pi ogram. The odd 
thing is that the standard style guide for 
Windows looks more like Motif than Win¬ 
dows. The company assured me that this is 
not an error. This is how the product ships. 
I do not understand this decision. 

Although 1 doubt that you would actu¬ 
ally want to change styles dynamically in 
the middle of a program, the basic premise 
is an interesting one. Wndx supplies the 
source code for all the styles, so you can 
create your own truly unique versions. 

The difficulty with this approach is that 
Wndx is not using native operating-sys¬ 
tem toolboxes lo build standard dialog 
boxes. It is building all of them itself. Ev¬ 
erything is hand-drawn: dialog boxes, ra- 




IdKI 
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lf\ 


dio buttons, check boxes, scroll bars, and 
arrows. This introduces a tremendous 
amount of overhead. 

Although it is impractical and mean¬ 
ingless to compare the executable code 
sizes of all the BytePort programs, it is 
significant that the Wndx library produced 
programs that were over 100 KB larger 
than the other BylePori demonstration pro¬ 
grams. BytePort written directly to the 
Windows API generated executable file 
sizes of 30 to 50 KB, Other libraries gen¬ 
erated sizes in the 180- lo 200-KB range 
under Windows. Wndx clocked in with a 
320-KB application. This size increases 
to over 400 KB in DOS, where Wndx links 
lo the MetaWindow/Plus graphics inter¬ 
face and the Rational Systems DOS ex¬ 
tender. Don't expect to produce even a 
moderately complex application wiihoui 
using this DOS extender. Given the size 
of the Windows code, the additional over¬ 
head required to operate as a stand-alone 
DOS application is surprisingly small. 

Wndx builds all its own control items, 
and none of them, unfortunately, looks 
precisely eorreel. For example, the scroll 
bars are slightly different, and the scrolling 
arrows are shaped oddly. Of course, these 
problems can be fixed by altering the style 
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A^thG)n^uServe,you’D always 
have more to look forward to. 

It’s one thing to discover something you like. 
But to realize there’s more of it than you ever 
imagined is even better. And that’s what CompuServe 
is al about. 

Tap into travel informadon, hotel reserva¬ 
tions, stock quotes, hardware and software support, 
a shopping mall, the news, interactive games, and 
forums. For the experienced user, there’s even free 
software and shareware. On-screeii menus and an 
index make it all easy to access, so you get the most 
out of your time and money. 


A one-time membership fee and $7,95 a 
month let you use our basic services as often as you 
like: news, sports, weather, shopping, reference 
materials, our E-mail service of 60 messages a month, 
and more. Plus, there’s a whole universe of other 
services available at nominal additional charges. 

For more information or to order, see your 
computer dealer or call t 800 848-8199. Outside 
the United States, call 614 457-0802. Because no 
information service lets you dig deeper or farther 
than CompuServe. 

CompuServe^ 

The information service yon won't outgrow. 


(UK)0800-289-378 @1155 31 79 @0130-3732 
Circle 31 on lnf|uiryC<ird. 
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WEN 20" Multi-Media SVGA Monitor 

WEN 

TECHNOLOGY 

Acknowledged for 
Unsurpassed Reliability 
Technical Innovation 
and Quality 

♦ Multi-Media Monitors: 

14, 15, 20 and 32 inch models 
Built in amplifier circuits 
Internal, External 
or pull-out speakers 
Non-interlaced SVGA quality 
Highest refresh rate 

♦ CAD/CAM Monitors 

♦ Multi-Scan Monitors 

♦ SVGA PC Monitors 

(9-20 inch models) 

♦ Notebooks 

♦ Fax Modems 

♦ Hard Disk Drives 

Statistical Quality Control 
Guarantees Performance 

Custom/OEM Orders Welcome 

Tomorrow's Technology 
Yesterday *s Prices 

WEN Technology Corporation 
11 Clearbrook Rd. 

Cross Westchester Executive Park 
Elmsford, NY 10523 

800-377-4WEN, ext. 111 
(914) 347-4128 FAX 


PORTABLE USER INTERFACES 
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Screen 7: lApp h a C++ 
development environment 
fonhe Windows API (left). 
Porting to DOS text mode is 
also supported (right}. 
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■ nmark Development*s zApp 
I is a sheli-slyle library de¬ 
signed specifically for Win¬ 
dows. It achieves its portability 
to DOS text mode by distrib¬ 
uting linkable copies of the 
Mewel library, which dupli¬ 
cates the Windows APL Min¬ 
imal documentation on the 
Mewel interface library itself is 
included. All access is through 
zApp. Delivering on Us promise of sim¬ 
plifying the Windows interface, zApp pro¬ 
duced the smallest program listings for the 
BytePort demonslration program. 

Since zApp is not designed to port ap¬ 
plications off the PC/DOS environment, 
no atlcnlion is given to creating portable bit 
maps, data structures, and so on. The em¬ 
phasis is strictly on developing Windows. 

zApp provides classes that aid what I 
consider to be two of the most used func¬ 
tions in any computer program: text dis¬ 
play and data entry. Most of what my ap¬ 
plications do is pul up small to medium- 
size portions of text, allow the user to mod¬ 
ify them, and then store them away again, 
perhaps in a database. The zTexlPane class 
handles the displaying and scrolling of 
lexl. Methods such as logToTcxt and text- 
ToLog allow you to refer to textual infor¬ 
mation as rows and columns of text rather 
than having always to calculate the graph¬ 
ical point location at which a particular 
character starts. Currently, this ability 
comes at the price of being able to use 
only the fixed-pitch system font. 

The zForm class provides ilie Windows- 
standard text fields, radio buttons, and 
check boxes. The text fields have been en¬ 
hanced to provide basic formatted output 
and verified input. Through simple ‘"pic¬ 
ture” strings, you can limit the type of data 
that can be entered and also allow fields 
with embedded characters (c.g., the dash- 
e.s in a social security number). 

Since the shell gives you access only to 


basic capabilities, such functions as spread¬ 
sheet-style list boxes or multiple list box 
selections are not provided. Conversely, 
you get .support for features like pop-up 
menus, arcs, and pixel depth mapping. 

If you intend to stay within the DOS/ 
Windows environmcnl, zApp is worth a 
look. However, it does not offer any tools 
to help you port to more diverse platforms. 

Reconitn end a t ions 

First, no matter which library you choose, 
plan to buy the source code. Then put it 
on the shelf and use it only for emergen¬ 
cies. Bugs will surface in almost any prod¬ 
uct, and since you are betting the compa¬ 
ny on these portability tools, it*s a good 
idea to have the source code handy. 

Second, gel a demonslration program, 
including source code, from the vendor. 
Look over its approach to the problem. 
You can start by obtaining the sample 
BytePort programs that each company de¬ 
veloped for the B YTE Lab. 

Third, check out the level of technical 
support. In particular, look on BIX and 
CompuServe for support areas. Find out 
if a company has a support BBS. Public 
support forums are better than private BBS 
systems, since you are more likely to have 
other users on-line when you need them. It 
is possible to get support at 2:00 a.m. 

Finally, determine exactly the level of 
support and functionality you require. If 
you want complete control over the look 
and feel of your application, a product like 
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It Opens Up Some 
Remote Possibilities. ' 



The problem with local area networks is 
that they’re too local. People fly, ride, 
travel and go places. LANsdon’t. Orat 
least they didn’t, until now. f With 
Microtest’s Lanmodem, authorized 
users can call in from any location in the 
world and access tlieir Novell networks 
without the typical dial-in 
complexity. Same for network 
managers performing remote sup¬ 
port, f La-NMODEM is a highspeed, net¬ 
work attachable modem tliat also acts 
as a communications server. So it opens 
up possibilities that you’ve never had 
before—in one integrated solution . # Oneeasy-to- 
install box allows ent ire workgroups to share high¬ 
speed modems, not only for dialing into the network, 
but a Iso for dialing out to electronic information 

services or otlier LANs. 
Any combination of these 




serial port . ^ Whileusersenjoyeasiernetworkac- 
cess, LAN administ rators will appreciate Lanmodem, 
too. Its innovative hardware/software design and 
group setrup capabilities make Lanmodem easy to 
install and manage. Plus, Iv\NM01)EM’s advanced secu¬ 
rity features protect the LAN fi’om unauthoiized 
applications ai’e WL Ja access, f To find outhow Lanmodem can open 
possible simultaneously, whenasccond modem up some remote possibilities foryournetworic, 

is attached to Lanmodem’s external M I C R OT E ST® call Microtest at 


Lanmodem includes a 
V.32his/V.42bis mtemul matiem. 


800-526-9675. 


© 113512 Microujst* Jnc., 3519 E, Shea Blvd., Phoenix, AZ 85028 (002) 971M64. Fax: (602) 071-6963. 
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Circle 60 on Inquiry Card. 



Calt or write for t^escriptive brochures, prices 
or appiicatbns assisiar^ce: 

INTEGRAND 


8620 Rooseveit Ave. • Visalia, CA 93291 

209/651-1203 

FAX 209/651-1353 
We accept VISA and MasterCard 


Accepts Mosf Motherboards and Passive 
Backplanes _ 

Doesn't Look Like IBM _ 

Rugged, Modular Constructjon _ 

Excelient Air Fiow S Cooling 


Designed to meet FCC _ 

204 Watt Supplyf UL Recogniied 


200 & 300 Watt Supplies, UL, CSA, TUV 


Reasonably Priced 


Rack & Desk 
Chassis Fo> iiMiiM 

XT/Ar/286/386/486 

iiiiiniiiiiiiiiiiiiiiiiiiiiii 

Integrand’s unique packaging design uses 
modular construcdon. We have 3 basic 
models for ISA/EfSA bus computers. Over 
90 interdiangable modules allow you to 
customize them to needy any requirement 
We make drive enclosures and rackmouni 
keyboards too. Integrand offers high 
quality, advanced design hardware and 
strong support. Why settle for less? 


Rack Si Desk Models 


Reason^ly Priced 




Three Models: Drawer, Sheif, and Pane! 


PORTABLE USER INTERFACES 


Wndx, with its extensive ancillaiy support, 
may be your best solution. Likewise, if 
you plan never to leave the DOS/Wiudows 
environment, an object library like zApp 
will simplify your programming chores. 

However, if you intend your magnum 
opus for the masses, and the masses are 
spread from Windows to the Mac to DOS, 
XVT is the library of choice. Its ability to 
provide native look and feel while isolating 


the developer from conditional compila¬ 
tions is excellent. It’s at the top of the list 
for my next programming project ■ 


BYTE Lab editor Raymond GA Cote has 
extensive experience as a software devel¬ 
oper and designer of interpretive lan¬ 
guages and user interfaces. You can con¬ 
tact him on BIX as ’'rgacote" and on 
Internet at rgacoie@byteph.byte.com. 


COMPANY INFORMATION 


Glockenspiel 
(Common Vie w3) 

39 Lower Dominick St. 

Dublin 1, Ireland 
353^1 733166 
fax: 353-1 733034 
CompuServe; 72047,1522 
UUCP: mcdhupEimagelinfo 
Circle 1310 on Inquiry Card. 

ImageSoft, Inc. 

(U.S. publisher of Glockenspiel ) 
(CommonView3) 

2 Haven Ave. 

Port Washington, NY 11050 
(800) 245-8B40 
fax: (516) 767-9067 
BBS: (516) 767-9074 

Circle 1311 on Inquiry Card* 

Inmark Development Corp* 
(zApp) 

2065 Landings Dr, 

Mountain View, CA 94043 
(415)691-9000 
fax: (415)691-9099 
BIX: inmark 

CompuServe: 70550,2570 
BBS: (415) 691-9990 

Circle 1312 an Inquiry Card* 

Interactive Engmeering Corp. 
(Windows.Txt) 

P,0. Box 7022 
Boulder, CO 80306 
(303) 440-7674 
(303) 444-7206 
CompuServe: 72411,3264 
Circle 1313 on Inquiry Cord* 

Magma Systems 
(Mewel Window System) 

15 Sod well Ter, 

Millbum, NJ 07041 

(201)912-0192 

fax: (201)912-0103 

BIX: magma 

BBS: (201)912-0668 

Circle 1314 an Inquiry Card* 


Roundhill Computer Systems^ Ltd. 
(Panel Plus II) 

1342 Avalon Court 
Wheaton, IL 60187 
(708) 690-3737 
(708) 665-9841 

Circle 1315 on Inquiry Card. 

Roundhill Computer Systems, Ltd. 
(Panel Plus B) 

Orchard House 
Ogboume St, George 
Marlborough, Wiltshire SN8 ISU 
U.K, 

44-672-84535 

fax: 44-672-84525 

Internet: tfrost @ c ix .compu 1 i nkxo, uk 

BIX: tfrost 

Circle 1316 an Inquiry Card* 

The Wndx Corp* 

(Wndx Professional GUI Development 
System) 

1550 Eighth St, SW, Suite 305 
Calgary, Alberta, 

CanadaT2R IKI 

(403) 244-0995 

fax: (403)244-1039 

BIX: wndx 

BBS: (403)244-1151 

Circle 1317 on Inquiry Card* 

XVT Software, Inc* 

(XVT) 

P.O. Box 18750 
Boulder, CO 80308 
(303) 443-4223 
fax: (303) 443-0969 
AppleLink: D6927 
CompuServe: 75765,1233 
BBS: (303) 443-9083 
Circle 1318 on Inquiry Card. 
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Putmoie power in your PC 


Plug MKS Ttwlkit into ai^ IX)S or OS/2 
PC and you’ll unleash more power and 
flexibility than you ever believed your 
hardware could handle. You’D find that 
MKS Ibolkit is the essential piece of 
DOS or OS/2 software after the operat¬ 
ing tystem itself. 

Advanced programming tools 
once avaDable only on UNDC™ systems 
are packed into MKS Ibolkit for DOS 
or OS/2 - more than 150 of them, 
including utiDties for: • prototyping 

• advanced command l^guage 

• command editing and history 


• file processing • text manipulation 

• compression • archiving • editing. 

And MKS TboDdt is ea^ to use, 
with on-line manual pages, lots of 
examples and quaUty documentation 
for both novices and experienced users. 


It’S not 

powerful hardware 
it’s powerful 
softi^e that 
makes it possible. 


You'D be able to get the job done 
effortlessly too, wherever you’re work¬ 
ing. Fbr laptop owners, our instaDa- 
tion procedure lets you load only the 
utilities you want. Fbr developers 
working on a UNIX tystem and a PC, 
we’ve made it ea^ to copy files 
across systems. And MKS TboDdt 
tracks the P0SIX2 standard, a plus 
for developers in open tystems en¬ 
vironments. Networks are perfect for 
MKS Ibolkit too. 

Plug in MKS Ibolkit and soar beyond 
your hardware. 




Price: DOS $249, OS/2 
$349, DOS & OS/2 $399, 
Upgrade $69 (DOS only). 

for LAN and site license 
prices. 


lb order, caD MKS at 
1-800-265-2797 (continental U.S. only) 
or (519) 884-2251; Fbx (519) 884-8861 

30-day money-back guarantee. 

Cirda 76 on Inquiry Card. 


35 King Street North 
Waterloo, Orrtario 
Canada. N2J 2VV9 

MKS and MKS Toolkit are Iradernarkaof Mndtce Kem Systems Inc. 
UNIX iearfigietemd irabdeiTiarkUnix Syetom Laboratories, Inc. 



















Need 

Tree City USA 

C ity trees add the soft touch of nature 
to our busy lives. They cool our 
cities, fight pollution, conserve energy, 
give wildlife a home, and make our 
neighborhoods more liveable. 

The trees on city property, along 
streets and in parks, are an essential part 
of the urban forest. To keep these trees 
healthy and abundant, your town 
needs an organized program for 
their care... an annual action 
plan to plant and prune the 
city’s trees, and to main¬ 
tain their health. 

You can make a 
difference — by plant¬ 
ing and caring for trees 
in your yard and in 
your neighborhood, 
and by encouraging 
your city government’s 
community forestry 
program. 

Support Tree City 
USA where you live. For 
your free booklet, write: 

Tree City USA, The 
National Arbor Day 
Foundation, Nebraska 
City, NE 68410. 


TheNatioiial 
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chi]d*reach 

(chlld-rech) n. 


1. Formerly Poster Parents Plan, the largest non¬ 
sectarian sponsorship organization in the world. 
Pounded in 1937to help needy children and their 
families overseas. 2. A way to reach a child and 
family and release them from the crushing grip 
of poverty. 3. A wonderful thing to do. 4. An 
easy thing to do. 

The above definitions do not come from a dictionary. 

They come from the heart. If you want to do 
something wonderful for a child and family 
overseas that's not a handout, but something 
that will touch them for the rest of their 
lives, call 1-800-323-2822. Or fill out 

and mail the coupon below. i *1 I ^ ^ *1 

Childreach. It’ll do your heart ^ h 1 I ^ l\ 




YES! I want to know more 
about Childreach. 


Name 


Address 


City 


State Zip 


Phone 


M3011 


Mail to: Childreach 
155 Plan 

\^rwick, RI 028&6-1099 

















Scanning the Spectrum 


C olor can grab your attention and 
lug at your emotions. Color 
images can make a presentation 
more effective, and a single color 
photograph can inject elegance into an 
otherwise plain brochure. 

Color is compelling. That’s rea¬ 
son enough to explore your options in 
scanners that can effortlessly transfer 
vivid images from paper to computer 
screen. The steady downturn in pric¬ 
ing makes the prospect of adding a 
color scanner to your collection of graphics and desktop publishing tools 
all the more attractive. 

To judge how effectively today’s 24-bil technicolor devices get the job 
done, this month’s BYTE Lab Product Report reviews nine flatbed scanners 
for the Mac and PC: the Artix ArtiScan 6000C, AVR’s 8000/CLX, the Epson 
ES-300C, the Hewlett-Packard ScanJet lie, the Microtek ScanMaker 6(X)Z, 
the Mirror 600 from Mirror Technologies, Mustek’s MFS-6000CS, the 
UC630 from UMAX Technologies, and the Omnimedia 6C from X-Ray 
Scanner Corp. All are capable of delivering vibrant visuals to your desktop 
applications and offer a minimum resolution of 300 dots per inch. Although 
the nine products also are adept at scanning in text, black-and-white photos, 
and line art (images that lack the intennediale shades of gray typically found 
in black-and-white photos), we focus on their ability to handle artwork, 
rather than on their usefulness at performing OCR tasks. 

What Price Color Image Processing? 

Manipulating color images requires plenty of hardware muscle. To adequate¬ 
ly display and edit color images, you need a monitor capable of reproducing 
a wide spectrum of color. For 24-bit color scanners, VGA color just doesn’t 
cut it. At the very least, you need a screen that can display 256 colors. Color 
images also demand huge chunks of disk space. A 4- by 6-inch color photo, 
scanned in 24-bit color at a resolution of 300 dpi, can soak up over 12 MB of 
space on a hard disk. Likewise, color images can gobble up memory 
resources. And, on a machine with inadequate processing power, work on 
files containing color images slows to a crawl, 

You also have to be prepared to make at least a relatively small 
capital outlay. Although the price of 24-bit color scanners has 
dipped over the last year, list prices still start at around $1300 and climb 
to around $3500 (see the table '‘Color Flatbed Scanners Compared” on page 
234). The difference in price between a 24-bit color scanner and an 8-bit 
gray- scale scanner typically is about $400 or $500—a big enough 
gap to encourage you to carefully consider whether you really need 
color capability now or will need it in the future. 


The BYTE Lab evaluates 
the performance of 
24-bit color scanners 
for the PC and the Mac 

STANFORD DIEHL AND 
DAVID L. EDWARDS 


How to Build a Better Image 

Whether they produce color or gray-scale 
images, flatbed scanners work similarly. 
As with a standard photocopier, you lay 
the hard copy—photograph, drawing, 
page of text—^face down on a glass bed. 
A lighted bar, controlled by software, 
passes beneath the glass, reflecting light 
off the printed image onto a grid of pho¬ 
tosensitive cells. The number of light sen¬ 
sors detennines the actual (optical) hori¬ 
zontal resolution of the scanner. A 
scanner with a resolution of 300 dpi con¬ 
tains 3(X) sensors within a horizontal inch. 
Each pixel of the final image receives its 
data from a separate sensor. 

Each light sensor tran.smiis a signal cor- 
responding to the brightness of the 
reflected light. That signal is converted to 
a digital value. In eaily scanners, each 
pixel held a single bit of data, so that each 
pixel was either on or olT, black or white. 
In these scanners, each pixel can hold 8 
bits of digital data, so each sensor can 
translate up to 256 levels of brightness. 

As the light bar moves down the length 
of the scanned page, it collects image 
data. The precision with which the light 
bar travels determines vertical resolution. 
A scanner with a vertical resolution of 
3CX) dpi can take 300 readings per inch. 
Some of the scanners we evaluated take 
readings at intervals of one six-hundredth 
of an inch, creating a scanned image with 
a true vertical resolution of 600 dpi. 

Scanner vendors also devise software 
algorithms to enhance the resolution 
of the final image. This usually is 
accomplished by interpolation, a process 
by which a scanner’s software adds pix¬ 
els to the image, deriving a value for 
each additional pixel by taking an aver¬ 
age reading of the pixels around it. Inter¬ 
polation can double and, in some case.s, 
quadruple the final resolution of the 
scanned image. The usefulness of this 
technique depends on the type of image 
you are scanning. You should not, 
for instance, use interpolation when 
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scanning line art or text because it makes 
both images and characters fuzzy. It can 
work well, however^ for scanning black- 
and-white or color photographs. 

Typically, 24-bit scanners offer differ¬ 
ent modes for handling different types of 
input. For gray-scale images, they take 
one 8-bit reading per pixel to derive 256 
shades of gray. For color images, they 
take three 8-bit readings per pixel—one 
each for the three primary colors red, 
green, and blue—to re-create 16.8 million 
different colors. For line art, most scan¬ 
ners record a single bit for each pixel. 

Color scanners collect the necessary 
red, green, and blue color readings in 
one of two ways. In a three-pass color 
scanner, the light bar makes three scans 
of the document. The first time through, 
the light passes through a red filter and 
records the red values of the image. The 
next two scans record the green and blue 
values. A one-pass color scanner flashes 
red, green, and blue light as the bar trav¬ 
els down the page, collecting all three 
values at once. In our tests, we found no 
significant relationship between the 
number of passes required and the quali¬ 
ty of the scanned image. For an in-deplh 
look inside scanners, see “How Scanners 
Work;* in the June BYTE. 

A Tidy Bundle 

Resolution isn’t the only factor to con¬ 
sider when you’re in the market for a 


scanner. The scanning software bundled 
with the hardware can add significant 
value to your purchase. Adobe Photo¬ 
shop is the premier image-editing pro¬ 
gram on the Macintosh, Most Mac 
scanner packages include either a fuil- 
fledgcd version of the product or a “lite” 
edition that lacks some of the higher-end 
image processing functions. You also 
should look for a “plug-in” .software 
module that lets you scan images direct¬ 
ly into Photoshop. 

Among the Mac scanners reviewed 
here, the Mustek MFS-6000CS and the 
HP ScanJet lie do not ship with a version 
of Photoshop. The Tic also lacks a Photo¬ 
shop plug-in. HP ships DeskScan and 
DeskPaint for the Mac; Mustek supplies 
Color It, a highly capable 24-bit paint 
program with a buill-in scanner module 
(see “Art for Business’s Sake” in the 
April BYTE for a closer look at Color It). 
Despite the strengths of other applica¬ 
tions, any replacement for Photoshop is 
suspect. An outstanding image editor, it 
is highly regarded among graphic design¬ 
ers and desktop publishing professionals. 

The software decision is noi so clear- 
cut on the PC side. Two image editors 
share the spotlight: PhotoStyler, a power- 
fii] image editor developed by ULead and 
now owned by Aldus, and Picture Pub¬ 
lisher from Micrografx. Version 3.0, the 
latest release of the latter program, adds 
many exciting new features. Either of the 
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ACTION SUMMARY 


m WHAT 24-Bn'COLOR 
SCANNERS DO 

These scanners let you scan vivid 
images, in 16.8 million colors 
into your computer and onto your 
monitor screen. You can produce 
black-and-white images with 256 
levels of gray and standard line- 
art images as well. 

■ UKES 

All these scanners produce 
high-quality color output. Prices 
have dropped significantly over 
the pest year. 

■ DISUKES 

Some of the scanners are very 
slow on color jobs. Color 
images also take up huge 
amounts of disk space. 

■ RECOJVIMENDATIONS 

We like the Microtek ScanMaker 
for its nice blend of features, 
image quality, and price. The 
low-€ost Epson ES-300C 
produces great scans but is very 
slow. The Mirror 600 is our top 
pick on the Macintosh platform. 


two will satisfy most users, but the 
trimmed-down edition of Picture Publish¬ 
er, Picture Publisher LE (the LE stands 
for limited edition), lacks some important 
htgh-end features, such as the ability to 
do color separations and mask out certain 
areas of an image. HP bundles DeskScan 
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COLOR FUTBED SCANNERS 


for Windows with ils color scanner for 
the PC. This choice is less problematic on 
the PC than on the Macintosh, because 
most PC-based image editors include 
drivers for the ScanJet. 

Putting Scanners to the Test 

To limit the impact of software variatioas and 
ilie like on our test results, we did our best to 
follow consistent testing methods. On the PC 
platform, each scanner was connected to a 
4H6-based EISA system with 8 MB of RAM. 
The display system included a Hercules 
Graphics Station Gold 16^2 board hooked to a 
16-inch Sony Trinilron Mnltisciin HG moni¬ 
tor. Each scanner came with its own interface 
card. In most cases, we satnned the samples 
from witliin Aldus PhotoStyler 1.1a. J"he AVR 
StXXVCLX lacked a PhotoStyler driver, so we 
used Rdure Publisher 3.0 to lest it We slaned 
timing as soon as the .scan operation was trig¬ 
gered from software and encM each test when 
tlie enttre image appeared on screen. 

We ran the Mac tests on a Macintosh 11 
with a 4Q-MHz Radius Rocket accelerator, 
8 MB of RAM. a Direct Coior/24 display 
ciird, and a 24-bil Radius dual-page dis¬ 
play system. We scanned the test pages 
from within Photoshop 2.01, using plugdn 
nitxiules supplied by the scanner vendors. 
Only the HP ScmiJcl !lc lacked a Photo- 
shop plug-ill, which forced us to use HP's 
DcskScan 11 software. Two of the Photo¬ 
shop plug-ins—the ones bundled with the 
Mustek MFS-6(XKICS and the XRS Omni¬ 
media 6C—did not support line-:irl mode. 
For those models, we scanned line iirt in 
gray-scale mode. In all cases, we used the 
scanners' default sellings during testing. 

Our main objectives were judging the 
quality of each unit's scanned images and 
its scanning speed {see figure I). Because 
most scanners operate dilTcrenily in dif¬ 
ferent modes, we focused our efforts on 
testing performance in three basic modes: 
gray scale, line art, and color, (See the 
test target on the next page.) 

An 8- by 10-inch black-and-white pho¬ 
tograph measured the gray-scale perfor¬ 
mance of the scanners. We also used the 
Kodak Gray Scale test, a strip showing 
20 gradations of gray. The fancy page of 
text we used to discern line-art quality 
included type sizes ranging from 6 points 
to 24 points and a wide assortment of 
serif and sans serif typefaces. We also 
scanned the paiierns composing the 
MicroCopy Resolution Test Chart from 
the National Bureau of Standards, Each 
pattern consists of five equally spaced 
horizontal and vertical bars that intersect 
to form an L shape (see the tests on the 
next page). The space between the bars 
gets progressively smaller with each pat¬ 
tern. After scanning in the chart, we 


noted when the five bars of a pattern 
were no longer clearly discernible. Line- 
art performance is especially important if 
you plan to do extensive OCR work. 

To check each scanner's accuracy, we 
simply scanned a ruler. Using image- 
editing software, we selected an area 
equivalent to the scanner's resolution. 
For images scanned at 6(X) dpi, for exam¬ 
ple, we selected a 600-pixel area. We 
then magnified the image to make sure 
the selection box covered an inch pre¬ 
cisely. We used this technique to check 
both the hardware resolution of the scan¬ 
ners as well as the maximum resolution 
attained via software. Every scanner fell 
within two pixels of the stated resolution, 
including the AVR 8000/CLX used with 
its 1600-dpi algorithm. But beware, this 
test determines the accuracy of the scan¬ 
ners, not the final quality of the scanned 
image. Because a scanner can successful¬ 
ly fill a squrne inch of an image with the 
correct number of pixels, it doesn't nec¬ 
essarily follow that the extra pixels will 
contain the correct data. 

Color Quality 

Evaluating the color quality of the scan¬ 
ners is a trickier business. We started with 
a color rendition chart from Macbeth, a 
division of Kollmorgen Instruments Corp. 
The 24 colors in this grid represent natural 
objects such as human skin, blue sky, and 
foliage, with each color having a specific 
CIE value. The CIE (Commission Inlema- 
lional dc fEclairagc) is a widely accepted 
international standard for specifying 
objective, device-independent color. 
Kevin Draz of Tektronix, Inc., one of the 
leading companies in color research and 
the manufacture of output devices, con¬ 
verted the chart’s CIE values to CMYK 
values using an algorithm developed by 
the company. He then convened the 
CMYK values to RGB values so that we 
could measure how well the test scanners 
did at converting color images on paper to 
on-screen color images. 

We scanned the Macbeth Color Checker 
Chari into Picture Publisher 3.0 and look 
an average RGB reading of each color 
swatch. The graph in figure 2 depicts the 
color variance of each scanner com paired to 
the converted CIE values. The longer the 
bar, the better the color conformed to the 
control value shown in the Macbeth chart. 
The red bar indicates how well a particular 
scanner handles the red component of a 
color, the green one tracks a scanner’s abil¬ 
ity to represent green, and the blue bar 
depicts the accuracy achieved in duplicat¬ 
ing the blue component. 

Also significant is the amount of devia¬ 
tion among the three color bars. If the 


three all vary from the control compo¬ 
nents by an equal amount, it is easier to 
make the necessary adjustments to 
“color-correct” the scanned image. When 
the RGB values are uniformly off, you 
can change the look of the image by 
adjusting, say, just the brightness, rather 
than having to individually adjust the 
red, green, and blue channels. If one 
color deviates further than the others, the 
problem is more difficult lo address. 

The following sections discuss the indi¬ 
vidual scanners, covering both the test 
results as well as bundled software, ease 
of installation, and driver support on the 
Mac and PC. 



SUMMARY 


ARTIXART1SCAN6000C 

Done Colors hop, a i 

r n U 0 excelnt i mage eefito r 

CONS Installation difficulties 


ART1XART1SCAN6000C 

Ariix’s AriiScan 6(XX)C comes with one 
of the most technically advanced image 
processing packages offered for the scan¬ 
ners we tested, ColorShop 24 for the PC. 
(Artix has a Mac-compaliblc scanner but 
could not send us one in lime for test^ 
ing.) ColorShop 24 lets you print repro¬ 
duction-quality line art and halftones 
(images that use dots to reproduce shades 
of gray) on laser printers. 

The ArtiScan bOOOC's speed test results 
are average. Scanning a black-and-white 
photo produces an image with very good 
contrast, and the gray-scale scan was 
excellent. Only two other scanners 
besides the ArtiSciui 60tX)C, the Microtek 
ScanMiiker 600Z and the UMAX UC630, 
proved capable of reproducing all 20 
shades in the Kodak Gray Scale test. The 
resuit of the 24-bit color scan test of the 
Macbeth chart was one of the best of the 
eight serins done on the PC, save for a few 
imbalances in the oranges iind yellows. 

Tile ArtiScan comes with Picture Pub¬ 
lisher LE and Recognita Plus OCR soft¬ 
ware. In addition, Artix offers an add-on 
called the AriiScan Slide Scan Kit for 
making high-quality scans (with resolu¬ 
tions as high as 800 dpi) of slides, film, 
x-rays, and transparencies. 

Installation is the product’s one hitch. 
The SCSI card was almost impossible to 
install in the PC, because of a miscalcula¬ 
tion in the placement of the port connec- 
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COMPARISON OF COLOR SCANS 


The reproductions below show sample color scans front each scanner in this report. The scuimed photo tested each 
unit's ability to reproduce colors^ shades, and hues. The MlcroCopy Resohition Test Chart, from the Natiorud Bureau of 
Standards, exercises a scanners line-art abilities. 




ArtiScan 6000C 


Microtek ScunMaker 600Z 


AVR8000/CLX 


Mirror 600 



Epson ES-300C HP ScanJet lie 



UMAXUC630 



Mustek MFS^6000CS 



XRS Omnimedia 6C 



Originalphoto^ separated 
by traditional methods 



PHOTOGHAm SUPPLIED BY FUJI PHOTO FILM 
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COLOR FLATBED SCANNERS COMPARED 


Sojhi’are bundles can add stgnificani value to your scanner purchase. HP Scmilei emulation will ensure software support on the 
PC platform while Apple scanner emulation will hedge your bets on the Mac side. (• = yes, o no, Hi A = not applicable.} 


Company 

Affix Teohnoiogles 

AVR, Inc* 

Epson America, Inc. Hewlett-Packard Co. 

Microtek Lab, Inc. Mirror Technologies Mustek, Inc. 


ArtlScaneaOCC 

6000/CLX 

ES-300C 

ScanJet He 

Scan Maker 600Z 

Mirror 600 

MFS-6000CS 

Price 

$1950 

$2190 

$1399 

Mac: $1995 

$1995 

$1299 

Mac: $1895 




DOS interface kit: $495 

Mac interface kit: $595 

PC:$2195 



PC:$1295 

Platform 

Mac*, PC 

Mac, PC, PS(2 

Mac, PC 

Mac, PC 

Mac. PC 

Mac 

Mac. PC 

Hardware resolution 
(HxV) 

300 dpt X 600 dpt 

400 dpi X 400 dpi 

300 dpi X 300 dpi 

400 dpi X 400 dpi 

300 dpi X 300 dpi 

600 dpi X 300 dpi 

300 dpi X 300 dpi 

Max. resolution 
with software (H x V) 

GOO dpi X 600 dpi 

1600 dpixieOO dpi 

600 dpi X 600 dpt 

800 dpi X 300 dpi 

600 dpi X 600 dpi 

600 dpi X 600 dpi 

600 dpi X 600 dpi 

Scanning method 

3-pass 

3-pass 

1-pass 

1'pass 

3pass 

3-pass 

3-pass 

Maximum document size 

e.5"xiir 

8.5" X 14’’ 

8.5" X 11*67^ 

8.5" X 14" 

8.5" X 13.5" 

B.5-X14- 

8*5" X 13,5" 

Dimensions (L x W x H) 

18.5" X 13’’ X 5" 

21Tx 12.9" X 4,55’ 

20.1" x12.6” X 4.8" 

23" X 14,5" X 4.5" 

20.2"x 13.5" X 4.6" 

2rx13.4"x5" 

20,2" X 13.5" X 4.6" 

Weight 

17.5 lbs, 

15 lbs. 

19.8 lbs. 

29.5 lbs. 

19,58 lbs. 

18 lbs. 

19.58 lbs. 

Bundled software (PC) 

ColorShop 
PhotoStyler 1.1a 
Recognita Plus OCR 

Picture Publisher LE 
EasyScan 

Micrografx Windows Draw 
Picture Publisher LE 

DeskScan tl 
[includes ZSoft’s 
Photo Finish) 

PhotoStyler1.03 

N/A 

Picture Publisher l£ 
Perceive OCR 

Bundled software (Mac) 

Photoshop 2.01 
(and plug-in) 
ColorShop 

Photoshop 2.0 
{w/ Scanlaslic 
Plug-in yoduie} 
Easy Scan 

Photoshop LE 
(and plug-in) 

Acquire 

DeskScan li 
(includes Zedcor's 
DaskPaint) 
Scanmatch color 
calibration 

Photoshop 2.0 
(and plug-in) 
Mlrrorscan 

Photoshop 2.0 
(and plug-ln) 

Color it 

UMAX Scan 

OCR 

Color preview ® 


j • 


w 

* 


,yr\ 

Zoom preview 

b 

0 

0 

w 

■o. 

o 

.□ 

Optional transparency 
scanner/price 

$695 

•u:i. . : 





Optio nal sheet feeder/price o 

$795 

0 

$695 

$699 

0" 

o 

HP ScanJet emulation 

’■^1- 



* 


N/A 


Apple scanner emulation 

* 

* 

* 

o 




Warranty 

1 year 

2 years 

1 year ' 

1 year 

1 year 

1 year 

1 year 


*Mac-compatible model i$ available but was not tested. 

"Add-on is under development. ' > 


tor on the board* Brute force prevailed, 
however, and we managed to move on to 
trying lo follow the sketchy instructions 
for installing the Picture fhiblisher driver. 

This litile-known scanner undoubtedly 
will carve a niche for itself in the image 
editing, desktop publishing, and graphics 
marketplace. Keep your eye on it* 



SUMMARY 


AVR8000/CLX 

PROS 1600-dpi interpolated resolution 

CONS 


AVR8000/CLX 

Advanced Vision Research’s 80O0/CLX 
has a base optical resolution of 4(X) dpi 
horizontally and vertically, but it can 
generate an effective resolution of up to 
1600 dpi using interpolation or replica¬ 


tion* The scanner driver for Picture Pub¬ 
lisher for Windows handles interpolation 
differently than most other scanners. If 
you select a scanning resolution higher 
than the 400-dpi optical resolution of 
the scanner, you can choose between 
speed 4, which uses interpolation to 
enhance resolution to 1600-dpi, or speed 
5, which uses replication (a technique 
that enhances resolution by creating pix¬ 
els and rilling each new pixel with image 
information from its neighbor)* 

You can choose to use AVR’s 
Easy Scan software or use Micrografx’s 
Picture Publisher. Picture Publisher 
provides more all-purpose image edit¬ 
ing functions than Easy Scan* Because 
our choice for testing software, Photo- 
Styler, doesn’t offer AYR scanner 
drivers, we used Picture Publisher when 
testing this scanner. This partially 
accounts for the unit’s poor showing on 
the color speed test. 

The Mac version of the scanner 
includes a stripped-down edition of Pho¬ 
toshop and a plug-in for scanning direct¬ 
ly from Photoshop. The plug-in works in 
the same way as AVR’s DA (desk acces- 


.sory), letting you choose color, gray¬ 
scale, halftone, and Hue-art modes. It 
even includes a nice selection of halftone 
pal terns and options for doing gamma 
correction, a technique used for bringing 
out .shadow details or toning down high¬ 
lighted areas* Another bundled utility, 
PiclurePress, comes in handy when 
you’re dealing with large image files. 
The program compresses graphics files 
using ihe standard JPEG or JPEG+ “loss¬ 
less” algorithms. 

The AVR 8000/CLX dawdled il.s way 
through scanning Ihe Grumbaeher Color 
Visualizer Chart in 17 minutes imd 18 
seconds, the slowest result for any of 
the PC-based scanners. However, this 
was the only scanner tested with Picture 
Publisher. With the Mac, the AVR 
8000/CLX perfonoed well on the color 
speed tests, and it excelled in the gray¬ 
scale aitd line-art tests. 

When we scanned in the Macbeth chart 
using the scanner’s default settings, the 
darker hues were not as faithfully 
scanned as the lighter hues. But with 
some adjustments in the contrast and 
brightness settings, wc managed to bring 
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UMAX Technologies, Inc. 

Scanner Corp. 

ucm 

Omnln>cdia 6C 

$1905 

S3500 

Mac, PC 

Mac, PC. Sun, Next 

300 dpj K 600 dpi 

300 dpi X 600 dpi 

600 dpi X 600 dpi 

600 dpi X 600 dpi 

3'pass 

3’pass 

a5'’x14^ 

8.5” K 13.5" 


20.2'Xl 3.5” X 4.6" 

laibs. 

19.58 lbs. 

Imagein Color Protesional 
MicfoArt 11 

PhotoStyler 1.0 

Photoshop 2.0 
(and plug-ln) 
Scaomatch 
color calibration 

Photoshop 2.0 
(and plugin) 

'■ ‘ f- 

* 

O 

• 

( $895 


1 $495 

$690 



m 

•o 

t ^ear 

1 year 


the colors very close to the original hue 
and saturation levels. 

All in ail, the AVR produces accept¬ 
able scans of a variety of original printed 
materials but, at $2190, it is one of the 
highest-priced scanners we looked at. 
For certain users, the investment may be 
worthwhile. That price gets you an inter- 
polaied resolution of 16CX) dpi, the high¬ 
est of any scanner in this group. 



SUMMARY 


EPSON ES-300C 

PROS Excellent image quality 

CONS Poky speed 


EPSON ES-30flC 

The Epson ES-300C is a 24-bit color 
scanner that is very competent at scan¬ 
ning everything from detailed black-and- 


white line art to complex color images. 
In its 8-bil gray-scale mode, it produces 
images in 256 shades of gray. Capable of 
achieving a resolution of 300 dpi both 
horizontally and vertically through hard¬ 
ware, the Epson can reach 600-dpi reso¬ 
lution through software interpolation. 

The one-pass ES-300C produced some 
excellent scans during our lesis^particu- 
larly with color photographs. Tn some 
cases, the scanned image display looked 
even better than the original, showing 
excellent color balance, contrast, and 
hue. Another nicely is the device*s abili¬ 
ty to make color corrections during scan¬ 
ning so that you can match the output of 
printers and monitors. 

On the PC, test results for the Epson 
ES-300C were impressive for resolution 
but disappointing in the speed department. 
Among those scanners using PhotoStyler, 
the Epson ranked at the bottom on both 
the color chart and black-and-white photo 
speed tests. Only the Artix ArtiScan fin¬ 
ished lower on the text speed test—just 11 
seconds after the ES-30()C. 

A gray-scale scan of the lest black-and- 
white photo done at 300 dpi produced a 
very good scanned image, with some 
loss of detail in the darker, shadowed 
areas of the original. This was typical of 
the results of most gray-scale scans done 
using PhotoStyler on tlie PC, however. 

Our 600-dpi test scan of various fonts 
faithfully reproduced the quality of the 
original, which was done on a laser print¬ 
er. The scan even picked up specks of 
stray ink created during the printing pro¬ 
cess. Scanning the MicroCopy Resolution 
Test Chart also produced impressive lest 
results. 

PhotoStyler offers greater flexibility 
than Picture Publisher LE. PhotoStyler 
lets you select one of 19 scanning output 
resolutions, from 50 dpi to 600 dpi. If 
you simply plan to display your images 
on-screen, you can choose a lower num¬ 
ber to match the resolution of your 
screen. If you want to output an image to 
a laser printer, a higher resolution is 
required, most commonly 300 dpi. 

In addition to Picture Publisher LE, the 
scanner’s DOS interface kit ($495) 
includes a bidirectionaJ parallel interface 
board, Epson DOS device driver, parallel 
cable, and Windows Draw (Micrografx’s 
easy-to-use drawing program). Setup is 
simple, and if you already have installed 
Picture Publisher or PhotoStyler under 
Windows (the scanner may be controlled 
by either program), you could be scan¬ 
ning your first images in minutes. 

On the Mac, as on the PC, the Epson 
was the slowest at scanning a color 
image. The well-stuffed Mac package 


includes a SCSI interface board and 
cable, Epson Apple scanner driver. Sec¬ 
ond Glance’s Scantastic Photoshop plug¬ 
in module for access to Photoshop, the 
Acquire DA, and Adobe Photoshop LE. 

Tn both the PC and Mac forms, the ES- 
300C uses single-pass technology for 
color scanning, turning on Its red, blue, 
and green fluorescent lights in sequence. 
During a monochrome scan, all three col¬ 
ors light up simultaneously. 

On the PC, the control panel lets you 
enlarge or reduce the image size from 
200 percent to 50 percent when out- 
putting directly to a printer. YouTl also 
find a brightness control to set one of 
seven levels for scanning faini originals, 
line art or text, or dark originals. 

Aside from its poor results on the 
speed test, the Epson ES-300C produces 
very fine results, and we recommend it 



for scanning any type of material, espe^ 
ciaJly color images. 


HEWLETT-PACKARD 
SCANJET nC 

For many, Hewlett-Packard means relia¬ 
bility and performance, and those charac¬ 
teristics carry over to the fast ScanJet He. 
The hardware’s optical resolution is 400 
dpi, but with the accompanying control 
software, you can boost resolution to 
1600 dpi. Scanning is carried out in a 
single pass of the twin fluorescent scan¬ 
ning heads. Light reflected from the 
scanned material is picked up by a 
charge-coupled device and transmitted in 
4-bit, 8-bit, or 24-bit mode. 

Macintosh setup is a breeze. You can 
install the DeskScan application and the 
DA in one simple step. A terminator fits 
between the scanner and interface cable, 
and you set the SCSI TD from a rotary 
switch at the rear of the scanner. Because 
the ScanJet 11c lacks a Photoshop plug-in 
module, you must use DeskScan. Perfor¬ 
mance suffers because DeskScan must 
write the scanned image to a disk file 
instead of displaying directly on the screen. 

Coritirmed 
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The PC package comes with DeskScan 
II software, a SCSI interface card, cables, 
and terminator. As with the installation of 
many PC scanners, the ScanJet 11c modi¬ 
fies your CONFIG.SYS and WIN,INI 
files automatically, {On our test PC, this 
changed the configuration of Windows' 
icons and the size of its main screen.) 
Hewlett-Packard is astute enough, how¬ 
ever, to include a section on installing the 
scanner on EISA systems, which none of 
the other sc^mner companies even men¬ 
tion in their manuals. 

Among the ScanJet He’s image pro¬ 
cessing options are dithering (simulating 
grays by turning pixels on and off), 
thresholding (eliminating gray“Scale 
information from a scan), color correc¬ 
tion, gamma adjustment, mirroring, data 
inversion, and filtering. 

What the ScanJet He offers in speed is 
offset by the quality of its scanned images. 
The scans, while atlequate, are nothing to 
rave about. For the most part, the scans of 
chips in the MacbetJi Color Checker Chart 
appear darker tlian llie original chips. 

HP just started offering a new version 
of DeskScan (1.51) lhafs TWAIN com¬ 
pliant. This means users will be able to 
activate the scanning procedure from 
within any application—desktop publish¬ 
er, word processor, whatever-^at com¬ 
plies with the TWAIN specification. 
(TWAIN, basically, provides a program¬ 
ming interface lhal lets applications use 
one set of device drivers for talking to 
compliant peripherals, such as scanners.) 

The ScanJet lie is a well-built machine. 
Hooked to a PC, it*s very fast at scanning 
color. Hooked to a Mac, it's a midrange 
performer. The sheet-feeder option makes 
it a strong candidate for OCR work. 
Because it’s from HP, you can count on 



quality components and—on the PC 
side—strong softwiire support. If speed is 
your main criterion for buying a scanner, 
pul the ScanJet He on your list. 


MICROTEK 600Z 

Microtek’s 600Z color scanner is espe¬ 
cially well-suited for OCR tasks. We 
clocked good times on the line-art tests, 


and the line-art resolution results also 
were good. Even more significant, is the 
optional 100-page sheet feeder that 
would permit the machine to take on 
heavy-duty OCR Jobs, 

On the PC, the ScanMaker 600Z 
proved to be a winner in all the tests for 
quality. The scanned black-and-white 
photo was very clear, showing detail in 
even the darkest areas. Because of snafus 
with the Picture Publisher driver* we had 
to use PhotoStyler to bring in the Mac¬ 
beth chan. The hues were very close to 
those in the original chart. 

Scanning our test page of different 
type sizes and styles a! 600 dpi also pro¬ 
duced excellenl restdis. The detail and 
precision evident when ihe scanned 
image is magnified place this scanner in 
the upper ranks for quality black-and- 
whilc scanning. The Kodak Gray Scale 
scan looked equally stunning, clearly 
showing all 20 gradations. 

Strong software support distinguishes 
the ScanMaker 600Z. The Macintosh 
bundle includes the Scanmatch color cal¬ 
ibration program, a useful utility for 
enhancing the quality of your color 
scans. Developed by Savitar, Inc,, Scan- 
match color-corrccts ihe image on your 
monitor so that it matches the scanned 
image. (The software uses Tektronix’s 
TekColor device files to *'know’' about 
the monitor hooked to your Mac.) 
Microtek's Photoshop plug-in is the best 
of the bunch. The driver can display a 
color preview, and a scrollable zoom tool 
lets you check the fine detail before 
doing the final scan. You use slider bars 
to set resolution and scaling values, and 
you can adjust brightness and contrast 
for each of the three RGB channels. 

ScanMaker bOOZ al.so has tools for 
fine-tuning the brightness in the shadow, 
midtone* and highlight rajiges. The Dis¬ 
play Matching system supplies precali¬ 
brated settings for popular Mac monitors. 
Microtek also bundles its impressive DA 
for fast and convenient scanning. 

Microtek includes the original ULead 
version of PhotoStyler with its scunners. 
And because of Microtek's strong pres¬ 
ence in the scanner market, many ven¬ 
dors of PC software offer software 
drivers for the ScanMaker 6(K)Z. 

Installation is simple on both platforms. 
The PC requires Microtek’s MS-PCY 
interface board, which comes with Ihe 
unit. You can change the hardware address 
using DIP switches if tlie default settings 
cau.se a conHict. An entry added to your 
CONFIG.SYS flic installs the DOS driver. 

Microtek ships a different scanner for 
the Macintosh. You simply plug the sup¬ 
plied cable to the Mac’s SCSI port and 


attach a terminator to the second SCSI port 
at the rear of the scanner. A driver file 
resides in the system folder, and the plug¬ 
in module goes in the Photoshop folder. 

The ScanMaker 60C)Z is a strong entry 
in this field, and its $1995 price lag is 
reasonable. On both PCs and Macs, the 
scanner is average for speed, but the 
quality of its image.s is excellent. 



SUMMARY 


MIRROR 600 
PROS Fast and faithful scanning 

p A M C feeder an d 

V VIN 0 transparency options 


MIRROR 600 

A recent entry in the Macintosh color scan¬ 
ner market, the Mirror 600 is a stellar per¬ 
former that also is nicely priced at $1299. 
Its vertical 6(X)-dpi resolution accounts for 
the high quality of its scanned images. 

The scanned black-and-white photo¬ 
graph displayed sharp detail and clear 
contrast. The scanner also produced clear 
gradations across the gray-scale strip. 
Color reproduction was faithful. For 
reproducing RGB values, the Mirror 600 
was one of the best, and it placed in the 
lop three for color scanning speed. 

The test resulls for Ihe Mirror 600 were 
on par with those for the UMAX UC630, 
which looks almost identical to it. The 
Mirror 600's scanning bed accepts legal- 
size documents, and the ihree-pass scan¬ 
ning method attains 600- by 6()0-dpi res¬ 
olution through a software algorithm. 

But the scanner miikes a rather discon¬ 
certing sound upon st£irt-up md whenever 
it begins a scan job. It growls and clicks as 
if it’s got a screw loose or a part or two 
missing. Tlie noise i.s nonoal, at least for 
the Mirror 600; it's the sound of the device 
automatically calibrating its scanning head. 

The bundled software set includes a DA 
and Photoshop 2.0; the Photoshop plug-in 
works well. Four scanning modes are .sup¬ 
ported: color, gray-scale, line art, and 
halftones. Slider bars control resolution 
and the size of the sc armed image. From 
Pholoshop's Image Control window, you 
can adjust the shadow and highlight values 
for each RGB channel. For halftone scans, 
you can apply a dithering pattern to the 
image. Tie driver does not permit you to 
do color scans or zoom in while you are in 
preview mode. 

Installation is a breeze. Mirror comes 
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CSS/3 Complete SiaiisUcal Sv:stem with over 1.000 presetita- 
tion-quality gmphs fuDy inlcgrateti with all pFOcodurcs and on-sacen 
graph cusiomi3;atjmi ■ Tlte largest selection of statistics in a single 
system; in-depth, comprehensive implementations of: Exptomiory 
techniques: muUi-u^ay mth banners; notiparametric^: dis- 
tHbutimi fitting; mrdtipte regression: genera! rmniinear estima¬ 
tion: iogitiprobit analysis: general ANCOVA/MANCXlVA; stepwise 
discriminant ancdysis; iog-iinmrarudysis; factor afj^ysis: cluster 
analysis: multidimensional string canonical corr^tion: item 
analysis/reliability; surviwi ancdysis; time series modeling: fore¬ 
casting; lags antdysis, quality control; process analysis; expert- 
tnenl^ design (with Tagucbi); and much more ■ Manuals with 
comprehensive introductions to each procedure and examples ■ 
Integrated Slats Advisor expert system ■ Extensive data management 
fkiiiiies (powerful spreadsheet with formulas; rciaiionai merge; data 
verificaiiofi; Dexihle programming language) ■ Optimised (pbin 
English menus/mouse) user mlerface: even complex analyses require 
just few self-explanatory selections (CSS can be run wiihoui manual; 
Quick Start booklet explains ail basic conventions) ■ Macros, batcli/ 
commands also supported ■ All output displayed in ScroUsheets^^ 
(dynamic tables with pop-up windows and instant graphs) ■ 
Extremely large anaiy'sis designs (e.g., correlation matrices up to 
32,000x32,000) ■ Unlimited size of files: extended precision; 
unmatched speed (Assembler C) ■ Exchanges data (and graphics) 
with many applications (ind. Excel®, Lotus 3®^ d&VSE IV®, SPSS®) ■ 
Highest resoiutiorL output on practically all printers (incL HP, 
Postscript), plotters, recorders, typesetters ■ IBM compatibles, 640k 
or more ■ Price: $595. 

Quick CSS™ Subset of CSS/3: all basic statistical modules 
(ind. data management) and the full, presentation-quality graphics 
capabilities of CSS/5 ■ Price: $295^ 


CSS:GRAPHICS™ A comprehensive gniphics/chart- 
ing system with data management ■ AU graphics capabilities of CSS/3 
and, in addition, extended on-screen drawing, 19 scalable fonts, 
special effects, icons, maps, multi-graphics management * Hundreds 
of types of graphs ■ Interactive rotation and interactive cross-sections 
of 3D graphs ■ Extensive selection of tools for graphical exploration 
of data; fitting; smoothing; spectral planes; overlaying; layered com¬ 
pressions; marked subsets ■ Unique multivariate (e.g., 4D) graphs ■ 
facilities to custom-d^ign new graphs and add them permanently to 
menu ■ Import/cxpurt of graphs and data, 1 5 formats ■ Optimized 
(menu/mouse) user mlerface; even complex graphs require few 
keystrokes: ail graphs on this page can be produced from raw data in 
less than 20 minutes ■ Macros, batch/commands also supported ■ 
Unlimited size of fifes ■ Highest resolution output on all hardware 
(sec CSV3) ■ IBM compatibles, 640k or more ■ CSS:GRAPHICS is 
included In CSS:STAnSTiCA (available separately For $495). 

Megafile Manager™ Comprehensive analytic data 
base management j^iem ■ UnJlmiied of files (up lo 32,000 fields 
or 8 MB per record) ■ Megafile Manager is included in CSS/3 and 
(;sS:SWiSTlCA (separately: $295). 

CSS:STATIST1CA™ A hilly integrated system that 
combines all the capabilities of CSS/3 and C^:GRAPHICS into a single 
Exumnely comprehensive data analysis system ■ Price: $795. 

Domestic sh/h $7 per produa; 14-day moneys hack guarantee. 

Circle 106 for 0O5> Circle 107 for MAC, 

StatSoft" 

2325 E. 13th St.«lUlM, OK 74104 ■ (9 f 6) SS3-4149 
Fax: (9iai S83-437S 




STATISTICA/Mac'» A QSt-cnnipaiihle, oomprehensive data analysts 
and graphics system designed br tbe MaciniDsfi ■ [.arge selection nf ^atistieal 
nfediods fully integnned with iinese[iia£to(n:)uaiit> gmphjcs tind. liDA, multiphiLs. a 
wide selection nf interacift'eb' rotaiahie 5D graphs: MacDfiiw-style tods) ■ Unhmitect 
size of files Q Exchanges data with Excel and otfier applications a Price; $595. 

Quick CSS/Mac"' A subset d STATUnKA/Maei all basic statistical 
mixlules and the bIL pr^entationHqualit)' graphics capahitthes of STAIISnCVMac ■ 


Oversoag Otficas; StatSoft of Europe (Hambufg, FHG), ph: 040/4200347, fax: 040/4911310: StatSoft UK (Loodan, UK}, ph: a462/4aza22, tax: 0462/482355: StatSoft Pacific (Melbourne, Australia], 
ph; (03) 663 6560, tax; (03) 663 6117: StatSoft Canada-CCO (Ontario), ph: 416-8494)737, fax: 416-649-0913: Availabte Fmm: CORPORATE SOFTWARE and other Authorized Representatives 
Worldwide: Holland: MAS Julsing, 071-230410; France: Version US (1) 40590913: Swaden: AkademiOata OlS-240035; Hungary; P&O Soft KFT 185-6868; Belgium: TEXMA 10 61 16 28: South Atrica: 
Osiris 12 663-4500: Japan: SOFEL Co, 03-3251 1195. 

CSS, CSS:G8Af4HICS. MegslUfl Manager. OutOt CSS. SWiSTiCA. SlacSctl. IV. Excel, Lctua. MaeOfae. Macniutti. rio^tsenpr Am- rradBrnarV:} of (hett resp^rive DCmpanies: BPSS a pagtamred [radernarh. d SPSS, Inc 














































































COLOR FLATBED SCANNERS 


SPEED BENCHMARKS 


AVR 8000/CLX 
Epson ES-300C 
HP ScanJet lie 
Microtek Scan Maker 600Z 
Mirror 600 
Mustek MFS-6000CS 
UMAX UC630 
XRS Omni media 6G 


Macintosh scanning speeds 



0 50 100 150 200 250 


Seconds 

PC scanning speeds 


Artix ArtiScan 6000C 
AVR SOOO/CLX 
Epson ES-300G 
HP ScanJet lie 
Microtek 600Z 
Mustek MFS-6000CS 
UMAX UC630 
XRS Omnimedia 6C 



0 200 400 600 800 1000 1200 

Seconds 

■ Line art speed ■ Gray scale speed ■ Color speed 


Figure I: The graphs show haw long it rakes each scanner to scan in a color test chart, a 
black-and-white photograph (grayscale speed), and a page of text (line-art speed). We 
tested the scanners on both the Mac and the PC (except for the Ai-tiScan, because Artix 
could mn send a Mac model in time and the Mirror, which only works on the Mac). 


with a terminator that snaps on between 
the scanner’s rear connector and the 
SCSI cable. Changing the SCSI address 
by twiddling with the small rotary switch 
proved easy because Mirror thoughtfully 


supplied a jeweler’s screwdriver for the 
job. Dragging a couple of files from the 
floppy disk to the hard drive completed 
the software installation. 

The Mirror 600 mixes strong perfor¬ 


mance and high quality with a low price. 
Photoshop support is solid. We tike what 
we see when we look at the Mirror. It is 
an excellent scanner that faithfully repro¬ 
duces color images. But if you want 
enhancements, such as an add-on device 
for transparencies or a sheet feeder you’ll 
have to wait. Both still are in the works. 



SUMMARY 


MUSTER MFS-6000CS 

PROS Excellent quality 

CONS Photoshop not included 


MUSTEK MFS-6000CS 

The MFS-6(KX)CS from Mustek (formerly 
Marstek) is one of the family of similar 
scanners that includes the Microtek and 
the X-Ray Scanner Corp. machines. In 
fact, the Mustek is compatible with the 
Microtek and uses the same scanner-sys¬ 
tem driver for PhoLoStyler. Even the scan¬ 
ners’ cases look similar, and the results 
from the speed tests are comparable. 

The actual hardware resolution of the 
MFS-6(XK)CS is a nominal 300 dpi, and the 
maximum resolution attained through the 
control software is 600 dpi. A standard 
scanning bed accepts material as large as 
8'/2 inches by 13^^ inches. Error detection 
and self-diagnostic functions are pluses. 

To keep our PC testing consistent, we 
configured PhotoStyler with the Microtek 
Scan Maker 6fX)Z dri ver. The Mustek made 
a disconcertingly loud rumbling noise dur¬ 
ing the 3CK)-dpi color scan, and perhaps the 
attendant vibration was to blame for the 
poor registration (alignment) of the differ¬ 
ent colors. Even more troublesome, Photo¬ 
Styler crashed several times after we com¬ 
pleted tiie speed tests, so we switched to 
Picture Publisher for the quality tests. 

The speed lest results for the color, 
black-and-white photo, and text scans all 
fell within 13 seconds of the Microtek 
ScanMaker 600Z and the XRS Omnime¬ 
dia 6C. But the real clincher was the 
excellent quality of the scans for the 
black-and-white photo, text, and Mac¬ 
beth color chart. They were among the 
best in these categories and most closely 
resembled the original artwork in con¬ 
trast, detail, and hue. 

The Mustek comes bundled with the 
Picture Publisher 3.0 installation disks, 
the manual for the limited edition of the 
software, and Ocron’s Perceive Automat- 
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ic OCR package, which lets the Mustek 
emulate the Microtek scannen 
Setting up the PC interface kit was as 
straightforward as with most of the other 
scanners we tested. As usual, the Mac 
installation was fast and easy. We capped 
one rear connector with a terminator, 
attached the cable to the other connector, 
and were ready to go, Mustek ships two 
DA versions, one for doing color scans and 
the other black-and-white jobs. The Photo¬ 
shop plug-in has some nice extras, such as 
gamma correction and a variety of halftone 
screens. Although the Color It application 
boasts a large selection of tools, colors, and 
fill patterns, we still would like to see 
Mustek bundle a version of Photoshop. 



SUMMARY 


UIIUXIIC630 

PROS True 600dpi vertical resolution 

CONS Slow when scanning color 


COLOR BENCHMARKS 

Color Accuracy 



Percentage of Accuracy 

■ Average Blue ■ Average Green ■ Average Red 


UMAXUC630 

The UMAX UC630 has several notable 
features to recommend it. First, it delivers 
true 6CK)“dpi vertical resolution and 600- 
by 600-dpi interpolated resolution. The 
scanning bed accepts legal-size paper, 
and the machine puts in an excellent per¬ 
formance on both the Mac and the PC. 

Although it didn’t scan the color chart at 
breakneck ,speed, the range of colors ihat 
it reproduced was very good. Like the 
Mustek, the UMAX roared when scan¬ 
ning in color, and it did a stellar Job of 
using PhotoStyler and the gray-scale 
mode to scan our black-and-white photo. 
The resulting image had excellent contrast 
and showed detail in the darkest shadows 
of the original. The unit far outpaced its 
competitors for its speed at scanning this 
photo, finishing first—in just 53 seconds. 
The UMAX UC630 also did well in the 
gray-scale test, showing differences in all 
20 steps from white to black. 

Tests for line quality showed that the 
UMAX UC630 can handle black-and- 
white line art equally well. The mixed- 
text-fonts scan was excellent. 

The unit was simple to set up on the 
Macintosh. We just plugged it in; no ter¬ 
minator was required. Dragging one file 
into the system folder and another into 
the Photoshop folder took care of the 
software end of the setup. 

The Photoshop plug-in is well 


Figure 2: To test color capability, we scanned in a Macbeth Color Checker Chart^ The 
original CIE color values were converted to RGB by a Tektronix algorithm. We com¬ 
pared the RGB values returned by each scanner to the original baseline values. Each bar 
(red, green, and blue} represents the accuracy of reproduction of the three primary col¬ 
ors. The higher the three color values, the m>re accurately the scanner represents colors. 


designed. You use slider bars to set reso¬ 
lution and scaling values. The unit’s four 
scan modes accommodate color, gray 
scales, halftone, and line-art input. The 
Macintosh software bundle includes a 
complete version of Photoshop 2.0 and a 
DA for convenient scanning. 

The UMAX UC630’s PC interface kit 
includes the GSIl-PC adapter card, A 
bank of DIP switches sets the adapter 
address, SCSI ID, and interrupt for the 
card, A rotary switch sets the SCSI ID for 
the scanner. Installing the scanner for the 
PC was a trial-and-error process, demand¬ 
ing a bit of detective work to decode the 
actual steps. PhotoStyler’s driver inslalla- 
tion went smoothly, but Picture Publish¬ 
er’s driver crashed our system until we 
obtained a new version of the driver. The 
main software package bundled with the 
PC kit, Image-ln Color Professional, con¬ 
tains a complete toolbox that gives you 
total control of the image editing process 
and will lei you do color separations. 

The manual is skimpy, though. We’d 
like to say it covers the basics, but it 
doesn’t come close. While it discusses the 


hardware installation on both platforms, it 
makes no mention of software drivers, 
jumping directly from hardware hookups 
to application software. And the section on 
application programs covers only the Pho¬ 
toshop plug-in. References to PC applica¬ 
tions or drivers are nowhere to be found. 
The UC630 achieved excellent results, 
but some of the probiems we encoun¬ 
tered make us hesitate to recommend it. 



SUMMARY 


XRS OMNIMEDIA (iC 
PROS Gan handle transparencies 

A A M Q High price (unless you need 
V V1 1 0 trans parency sea n ni ng) 


XRS0MN1MED1A6C 

The Omnimedia 6C from X-Ray Scanner 
Corp. boasts a flourish or two that help 
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set it apart from the crowd. It uses the 
Microtek engine but supports a special 
mode for scanning transparencies. For 
regular paper and prints, the scanner 


employs a standard reflective mode, in 
which the bulb moves below the glass 
bed. For transparencies and film, the 
bulb travels over the top of the media. To 


change modes, you simply pop off the 
scanner cover, slide out a retainer clip, 
gently pull the bulb from its socket and 
reinsert it so that the light bar rests above 
the glass. In a few seconds, you’ll be 
ready to scan your transparencies. No 
tools are necessary. The Omnimedia 6C 
also packs a glass sheath to hold the 
scanned transparency or film in place. 

The engine has a horizontal hardware 
resolution of 300 dpi, but incremental 
positioning of the light bar doubles the 
resolution along the vertical plane. The 
maximum 600- by 6(X)-dpi resolution is 
achieved through software interpolation. 

The scanner steps through a series of 
self-tests before each scan. Although this 
hampers its performance a bit, the unit 
still posted reasonable results on our 
tests. The plug-in module for Photoshop 
does not offer a mode for scanning line 
an, so the gray-scab and line-art results 
are the same. 

We received a pair of scanners from 
XRS, one for the PC and one for the 
Macintosh. Other vendors shipped a sin¬ 
gle scanner with two different interface 
kits. Installation was simple. On the 
Mac, we plugged the interface cable into 


Advanced Vision Research, 

Inc, 

562 S. Milpitas Bivd. 
Milpitas, CA 95035 
(408) 9564)350 
fax:(408)956-0365 

Circle ! 105 on Inquiry Cord, 

Ardx Technoingies 
1544 Centre Point Dr. 
Milpitas, CA 95035 
(800) 643-0666 
(408) 956-0144 
fax: (408) 956-1552 
Circle 1106 on Inquiry Cord, 

Epson America, Inc. 

20770 Madrona Ave. 
Toirance. CA 90509 
(800) 922-8911 
(310)782-0770 
fax: (310) 782-5220 
Circle 1107 Inquiry Card, 


COMPANY INFORMATION 


Hewlett-Packard Co, 
310Pruneridge Ave. 
Cupenino, CA95014 
(800) 752-0900 
fax: (208) 344-4809 
Circle 1108 on Inquiry Cord, 

Microtek Lab, Inc. 

680 Knox St. 

Torrance, CA 90502 
(213)321-2121 
fax:(213)538-1193 
Circle 1 !09 on Incpiiry Card. 

Mirror Technologies 
2644 Patton Rd. 

Roseville, MN 55113 
{800)654-5294 
(612)6334450 
ta(612) 633-31,36 
Circle 1110 on Inquiry Cord. 


Mustek, Inc. 

15225 AltonParkway 
Irvine, CA927I8 
(714) 833-7740 
fax: (714)453-1409 
Circle 1111 on Inquiry Cord. 

UMAX Technologies, Inc. 
3170 Coronado Dr. 

Stints Clara, CA 95054 
(800) 562-0311 
(408)982-0771 
fax: (408) 982-0776 
Circle 1112 on Inquiry Cord. 

X-Ray Scanner Corp, 

4030 Spencer Si. 

Suite lot 

Torrance, CA 90503 
(310)214-1900 
fax: (310) 214-^1474 

Circle 1113 on Inquiry Card. 


Irtid You can write 
your appUention JustoiBre 
In C or C++jind link it 
with anKVT library to 
get a native appltcatiori 
For the GUI system of 
your choice. Not only have 
we ImLshippiiig XVT for 
over 3 years, hut our 
customers are shipping 
their applications, too! 
Call today for fall details, 
including a free, twoity- 
page XVT Technical 
Overview* 

XVT Software Ine* 
Box 1S750, Boitlderj Co, 

sms USA 

m 443-422J 


FAX303443^M9 



SOFTWAFEINC 


X\’T a amdtmaikef-XVT Sojtwtirtim:. 
OPEN WOK. rf -n MS-Vfindtm%, 
ami OS/2' PM att tendirnafki iheir vctaiiii±. 


You can 
develop 
portable 

GUI 

applications 
with XVT! 


• Motif 

^ OPEN LOOK 
Character Displays 
' Nlacintosh 
NlS-Windows 
- OS/2-PV1 


ComputerEyes/RT 

24-Bit Color Frame Brabter 

Affordable, accurate real-time video frame capture for 
IBM PC computers. Supports all star}dard VGA, 
SuperVGA, and now HiColor, and True-color displays. 
Real-time video preview directly on VGA monitor. 

Outputs files in all formats: TGA, TIF, PCX, GIF, 

ColoRIX, and more. Comes complete with excellent 
usersoffwans; Windows drivers and Developers 
Package are ateo available. 

Now includes free CineMaker software for capturing 
video arrimations! 

See your dealer or call for information and free demo. 




For infotmabon, 
call (617) 329-5400. 

To order, see your dealer 
or call (800) 346-0090. 

Digital \fision, Inc. 

270 Bridge Street 
Dedham. MA 02026 


Circle 125 on Inquiry Card. 

fDECEIIEDC. 
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Circle 277 on Inquiry Card. 















COPY SOnWARE 

lUEOuiy 

AND YOU COULD 



Softw are piracy isn't just a crime. 
It's a shame. Because most peo¬ 
ple who do it aren’t even aware 
that it's illegal. If you copy soft¬ 
ware that's protected by copy¬ 
right, you could lose your job, 
face a civil suit, pay a $100,000 


fine and possibly be imprisoned. 
So get the facts now; To request 
more information, contact the 
Software Publishers Association 
at 1-800^388-7478, Because in a 
court of law, ignorance is one 
thing you won't be able to plead. 


» OB tW me afaifbnl*^ 
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one of the scanner’s rear connectors and 
attached a terminator to the other con¬ 
nector, We then dragged a file into the 
system folder and another into the Photo¬ 
shop folder to enable the plug-in module* 
That was it* The PC version included 
Microtek’s MS-PCY interface card* DTP 
switches set the SCSI address. 

Neither Micrografx nor X-Ray Scan¬ 
ner Corp. supplies a proprietary driver 
for the XRS Omnimedia 6C. Although 
Picture Publisher LE communicates 
through Microtek emulation, the 
MTCROTEK*DSC driver didn’t allow 
data to communicate with the software, 
producing only error messages* As a 
result, we had lo scan the Macbeth chart 
in PhotoStyler and then sample the RGB 
values in Picture Publisher, 

The Macintosh software bundle 
includes a capable DA for simple color 
scanning chores. It lets you set the SCSI 
address of the scanner, adjust brightness 
of the three RGB channels, change reso¬ 
lution and scaling values, and save 
images to a 24-bit color TIFF file or a 
color PICT file. The Mac bundle also 
includes Scanmatch color-calibration 
software, a complete version of Photo¬ 


shop 2*0, and a plug-in module for scan¬ 
ning directly from Photoshop. 

The Omnimedia 6C got the highest 
marks for the precision with which it 
scanned the MicroCopy Resolution Test 
Chart. In the test-page scan, however, we 
noticed some loss of detail in the letters 
set in the smallest type. 

The black-and-white photo scan had a 
bit too much contrast, but otherwise it 
had good detail. The Kodak Gray Scale 
Test conducted at 300 dpi did a better job 
differentiating midrange grays than while 
or black areas. 

Unfortunately, more than Just the 
Omnimedia’s black case will catch your 
eye* The steep $3500 price lag should 
raise an eyebrow, as well. But if you 
scan a lot of transparencies, the XRS 
Omni media 6C may be your best bet* 
Otherwise, the price is simply too high, 
even though it produces nice-looking 
scanned images. 

Our 24-Bit Picks 

We were impressed by the quality of this 
field. All the scanners produced fine 24- 
bit color output. Driver support, especial¬ 
ly on the PC, is somewhat weak, as is 


availability of hardware options like 
sheet feeders, but the market is heading 
in the right direction. Prices are dropping 
while features improve* 

On both the PC and the Mac, the Epson- 
300C generated beautiful color scans. We 
thought it was among the very best in 
terms of quality output. Unfortunately, 
good things come to those who wait* The 
PC model of the Epson was the slowest 
scanner of the bunch. The Mustek is also 
noteworthy for its handling of contrast, 
detail, and hue. For the best balance of 
performance, quality, price, and features, 
our nod for a PC scanner goes to the 
Microtek Scan Maker 600Z. Our choice for 
a Mac scanner is tlie Mirror 600, It, too, 
strikes a nice balance. You may have to 
wait for hardware additions, but the Mir¬ 
ror’s quality and performance are top- 
notch, and the price can’t be beat. The 
desktop color revolution moves onward* ■ 


Stanford Diehl is a BYTE technical edi¬ 
tor and former testing engineer in the 
BYTE Lab. David L, Edwards is a con- 
suhing editor to the BYTE Lab, They can 
he reached on BIX as "sdlehV* and 
*'dedwardsf respectively. 
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BYTE is Proud to Co-Sponsor the 1992Finals of the 
International Computer GO Congress 

PROG RAMMERS, WIN 
$1.6 MILLION TOP PRIZE!! 


(or wei ch'i, which 
means surrounding 
chess) is an ancient 
board game of 
logic and strategy. 

Go and computers 
aresimilar inthat 
they proceed from 
two basic ele¬ 
ments (blackand 
white stones in Go 
and 1 s and Os in 
computers) to great 
complexity and 
possibilities. 

To compete, 
computer Co pro¬ 
grammers must first "teach" their 
computers the game and how to rec¬ 
ognize legal moves and identify sim¬ 
ple concepts like "dead stones." 
Then they must devise ways fortheir 
computers to make the best moves 
in given situations against the Co 
masters. If your program defeats the 
Co masters, you could win the 
$1 .Gmillion! 


This year the contest is jointly 
sponsored by IngChang-ki Wei-Ch'i 
Educational Foundation, BYTE Mag¬ 
azine, and The Acer 
Group. 

Themail-in qual¬ 
ification tournament 
ofthe International 
Computer Co Con¬ 
gress will be held 
mid-August.The 
1992 finals for the 
ICGCwill beheld in 
Tokyo in November. 

For more infor¬ 
mation on howto 
enter, contact: 

K.T. Wu, International Business 
Dept., Acer, TWP Corp. 

Telephone: 

886-2-713-6959 
Fax: 

886-2-718-9467 {KT2A) 

Address: 

19-1 Lane231,FuHsinN.Road 
Taipei 10445, Taiwan 
R.O.C 
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BUSINESS WEEK 


AEROSPACE daily 


AIRPORTS 


AVtATION DAILY 


AVIATION WEEK & 
SPACE TECHNOLOGY 


BIOTECHNOLOGY NEWSWATCH 


BYTE 


CHEMICAL ENGfNEIRING 


CLfAN-COAL/SYNFUELS LEHER 


COAL WEEK 


DATA COMMUNICATIONS 


ELECTRIC UTILITY WEEK 


ENGINEERING NEWS^RECORD 


HAZARDOUS WASTE BUSINESS 


INDEPENDENT POWER REPORT 


INDUSTRIAL ENERGY BULLETIN 


INSIDE ENERGY/ 
WITH FEDERAL LANDS 


INSIDE F.E.R.C. 
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McGRAW-HILL 
PUBLICATIONS ONLINE 

Princeton-High IS town Road 
Highisiown, NJoS^aoLf S.A. 

Please send meihecomplete oryourpublicationsonline. 

Name 

fillfl 

Company 


BY 


Atidreis 


Cilv 


State 


Zip/Postol C«5da 


Country 


Tel. 


INSIDE N.R.C. 


INTEGRATED WASTE MANAGEMENT 


When you need btisiness informaiion^ why not get 
the total story, instantlyl Word for word, TTie McGraw-Hill 
Publications Online database gives you just that. Unedited, 
fulUtext retrieval (except graphics) of articles exactly as they 
are published in McGraw-Hil! magazines and newsletters. 

Now you can get information on companies, people 
and products on any topic — pertaining to one particular 
industry, or search the entire McGraw-Hill library (over 35 
leading publications online) for diverse editorial perspectives. 
Only McGraw-Hill, the world's foremost business informa¬ 
tion publisher, can deliver it all so completely ^—immediately] 
McGraw-Hill unabridged. 

Access an entire universe of business i nformation. Go 
online with our line. McGraw-Hill Publications OnLine. For 
more information, including our latest list of publications, 
contact Andrea Broadbent at (609) 426-5523. Or fax this 
coupon to (609) 426-73 52. 

Or send it to the address below. 

Available through Dialog^ Dow [ones News/Retrieval% 

NewsNet* and Nexis*, 


LAN TIMES 
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POSTGRADUATE MEDICINE 


PIAH'S international 
PETROCHEMICAL REPORT 
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S&P'S EMERGING & SPECIAL 
SITUATIONS 


SAP'S REVIEW OF BANKING 
& FINANCIAL SERVICES 
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System implemenlalions vary from one 
manufacturer to another; some systems 
are based on simple processor replacement 
boards with htile circuiiry and no on-board 
memory, while others have processor 
boards that are quite complex (see photo I 
These variations result in different base- 
system prices, upgrade prices, and, of 
course, system performance levels. (For 
technical background on upgradable^ 
CPU systems, sec "Modular-CPU De¬ 
signs,” November 1991 BYTE.) 

1 will compare six upgradable sys¬ 
tems: Acer’s AcerPower 500, Amkly's 
486SX/25E, Compaq’s Deskpro/M, 
Dell’s PowerLine, IBM’s PS/2 Mod¬ 
el 90 XP 486, and NEC’s Power- 
Mate Express. Each is a board- 
upgradable 486 design that 
should cany you well into 
the future. All these 
systems are EISA 
machines ex¬ 
cept for the 
Micro Channel-based 
IBM system. 

To compare these machines, I started 
with a 25-MHz 486SX processor (with 
two exceptions: a 20-MHz 4H6SX in the 
case of the Acer system, and a 25-MHz 
486DX for the PS/2 Model 90) and up¬ 
graded to a 33-MHz 486DX. The table 
summarizes each of these configurations. 

To illustrate the upgrade path of these 
systems, I’ve presented the complete sys¬ 
tem price fora 25-MHz 486SX-based sys¬ 
tem, along with iJie cost of upgrading to the 
faster 33-MHz 486DX processor. In each 
case, you can also purchase the complete 
system with the faster processor (as op¬ 
posed to upgrading) at a cost lower than 
that of the slower system plus the upgrade. 

AcerPower 5(K) 

The sturdy chassis of the AcerPower 500 
houses a Fujitsu 337-MB SCSI hard drive 
connected to a Mylex caching SCSI drive 
controller with 4 MB of cache RAM. An 


Deirs <kf0 and Amkly s systems are 
weil-coitstrncted €utd offer a good 
blend of price and performance* 


ATI Graphics Ultra video board with 1 
MB of video memory and an Acer View 
33D monitor provide Super VGA graphics. 
With the SCSI and video controllers in¬ 
stalled, four of the system’s six EISA slots 
remain available; two of the four half¬ 
height drive bays also remain unused. 

The AcerPower 500*5 front panel in¬ 
cludes power-on, disk-access, and sysiem- 
.speed LEDs, as well as power and reset 
switches. The keyboard and mouse con¬ 
nectors are conveniently placed at the left 
side of the front bezel. The AcerView 33D 
monitor was reasonably bright, but its 


Upgrading at the High End 


RO0ER G. ALFORD 


T he past few years have seen a pro- 
liferation of moduiar-CPU .sys¬ 
tems in the PC marketplace. These 
upgradable systems allow you to 
enhance system performance by 
upgrading the microprocessor as your 
needs chiuige or as faster processors be¬ 
come available. Not only does this ap¬ 
proach provide an upgrade path for the 
consumer, but it also brings relief to the 
system manufacturer, who no longer has to 
design a completely new system for each 
new processor that aiTives on the market. 
And given the incredible pace with which 
new processors are being introduced by 
Intel, AMD, and now other manufactur¬ 
ers, this is no small consideration. 

The 486 processor market has been es¬ 
pecially active. Current family choices in¬ 
clude 16-, 2()-, and 25-MHz versions of 
the 486SX; 25-, 33-, and .50-MHz versions 
of the 486DX; and a 25-MHz version of 
the 486DX2. 

The recent introduction of the Intel 
486DX2 processor alters the picture some¬ 
what for upgradable systems, reducing 
some of their advantage {see “Dueling 
DX2s: The First 486 Clock-Doublers” on 
page 259). Intel plans lo introduce ver¬ 
sions of its clock-doubled chips, which 
can upgrade existing 25- and 33-MHz DXs 
on most motherboards, essentially dou¬ 
bling processor performance. This makes 
the move to higher CPU performance 
straightforward even for DX owners who 
don’t have a board-upgradable system (al¬ 
though it won’t be quite as simple as swap¬ 
ping a replaceable CPU board). 

With such a wide selection of devices al¬ 
ready available and new variations on the 
horizon, upgradable-board designs are still 
very attractive. Even with the introduction 
of the DX2, moduJar-CPU systems will 
still be beneficial for moving beyond the 
clock-doubled chips to even faster pro¬ 
cessors, such as a 50- or 66-MHz 486DX 
or a 586, or for adding larger cache sub¬ 
systems. 
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ACTION SUMMARY 


WHAT UPGRADABLE SYSTEMS ARE 
Upgradable systems are designed 
around CPU modules and other 
components that can be easily 
replaced^ providing an 
inexpensive upgrade path to new 
technology* 

UKES 

Upgrades are simple; with a wide 
variety of high-performance 
processors coming to market *he 
flexibility of upgradable systems 
is especially attractive. 

DtSUKES 

Upgrades cost considerably more 
than original purchases; 
expansion capabilities are often 
limited. 

RECOMMENDATIONS 
Dell's PowerLine system and the 
Amkiy 486SX/25E both provide 
outstanding performance for a 
good price^ and both are backed 
by solid support policies. 


support, makes the Amkiy system a good 
deal* A 33-MHz 486DX upgrade to Am- 
kly's system costs $1200 if you trade in 
the original processor. 

Amkly’s entry came with a Micropolis 
340-MB ESDI hard drive, a 512-KB Ul- 
trastor caching controller, and two floppy 
drives. A Super VGA video controller with 
1 MB of memory is integrated on the sys¬ 
tem motherboard* Amkiy’s own monitor 
provided a good overall image, although 
the colors were slightly washed out* 

The processor module and other inter¬ 
nals are packaged in a stylish, well-built 
case with a modest footprint* With the hard 
drive and dual floppy drives installed, the 
Amkiy 486SX/25B has room for only two 
more 3!^-inch internal devices. The drive 
controller consumed one of the system’s 
six EISA expansion slots, leaving five for 
additional add-in boards* 

Unlike the CPU modules of most up- 
gradafoles, Amkiy’s processor boards 
include memory: four SIMMs in high-den¬ 
sity, 32-bit-wide sockets. When you re¬ 
place a processor board, you must move 
the SIMMs from the original board to the 
new one. Fortunately, the 70-nanosecond 
memory modules that come with the 
system can be used in any of the existing 
processor boards, according to Amkiy* 

continued 
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images were not as crisp as those of some 
others. 

Upgrading the processor board proved 
to be straightforward. 1 simply removed 
the 20"MHz 486SX processor board and 
plugged in the 33"MHz 486DX board in its 
place. Next, I ran the EISA Configuration 
Utilities to ensure that the system was con¬ 
figured properly. There were no hitches 
and no surprises. The faster board incor¬ 
porates a 128-KB secondary cache for a 
performance boost. 

With a 20-MHz 486SX processor, the 
AcerPower 500 costs $7233; the price in¬ 


cludes DOS 5.0. An upgrade to the 33- 
MHz 486DX processor board without the 
secondary cache costs $1795; the 128-KB 
cache adds $695 to the upgmde price. Acer 
provides a $100 credit if you return the 
original card. 


Amkiy 486SX/25E 
At a list price of $5750 for the 25-MHz 
486SX configuration, Amkly's 486SX/25E 
is the least expensive machine 1 reviewed. 
This price, combined with good CPU per¬ 
formance, durable construction, on-site 
service, and 24-hour, 365-day technical 










































UPGRADING AT THE HIGH END 



UPGRADABLE SYSTEMS 


Aliholigh each system vtm delivered in a similar configuration^ prices and capahtlities vaty widely. 



Acer 

Amkiy 

Compaq 

Dell 

IBM 

NEC 


AcerPower 

486SX/25E 

Deskpro/M 

PowerLine 

PS/2 Model 

PowerMate 


500 



90 XP 486 

Express 

Price, system 
(as tested) 

$7233 

$5750 

$6521 

$5847 

$7495 

$7094 

Price, upgrade 

$1795 

$1200 

$899 

$1700 

$3595 

$1889 

(436DX-3a) 


w/return 

w/return 

w/return 



RAM (as tested; MB) 

8 

8 

8 

8 

8 

. J 

RAM 

(maximum on>board; MB) 

64 

112 

64 

64 

32 

64 

Cache size (KB) 

None 

None 

None 

None 

512 

None 

Cache size 
(KB; 486DX-33) 

128 (option) 

None 

None 

128 

512 (option) 

128 

Expansion slots 

Six EISA 

Six EISA 

Five EISA 

Six EISA 

Four Micro Channel 

Five EISA 

Hard drive 

Fujitsu 

Micropolis 

Conner 

Micropolis 

IBM 

NEC " 

Capacity (MB) 

337 

340 

340 

330 

300 

300 

Interface 

SCSI 

ESDI 

IDE 

ESDI 

SCSI 

SCSI 

Drive controller 

Mylex 

Ultrastor 

Compaq 

Ultrastor 

IBM 

NEC ~ 

Cache RAM (MB) 

4 

0.5 

None 

2 

0.5 

4.5 

Floppy drives (MB) 

L44 

1.2/1.44 

1.2/1.44 

1.44 

1.2/1.44 

i :^i .44 

Drive bays 

Four 

Four 

Four 

Four 

Four 

Four 

Video RAM 

1 MB 

1 MB 

1 MB 

1 MB 

512 KB 

1 MB 

Video-controller 

1024 k 768 

1024x768 

1024x768 

1024x768 

1024 X 768 

1024x768 

resolution 

X 256 

x266 

x256 

X 256 

x16 

x256 

Monitor type 

AcerView 33D 

Amkiy Super 

Compaq 420T 

Delf 

IBM 8515 

NECi MuiiSync 



VGA 


UltraScan 


4FG 

Monitor size (inches) 

14 

14 

14 

14 

14 

15 

Monitor resolution 
(pixels) 

1024 x 768 

1024x768 

640 X 480 

1024x768 

1024 X 768 

1024x768' 

Serial ports 

9-pin, 25-pin 

Two 9-pin 

Two 9-pin 

Two 9-pin 

9-pin, 25-pin 

Two 9'pin 

Parallel ports 

One 

One 

One 

One 

One 

One 

Other ports 

Mouse 

Mouse 

Mouse 

Mouse 

Mouse 

Mouse 

Power supply (W) 

200 

200 

240 

224 

200 

285 


Upgrading the system was somewhat 
involved. With the power off, I removed 
the 25-MHz 486SX processor board from 
the system and carefully removed the 
SIMMs from the tx)ard* Then I placed the 
memory modules into the corresponding 
SIMM sockets on the 33-MHz 486DX 
processor board and inserted the new board 
into the proprietaiy slot in the system. The 
system powered up with new pep. 

Compaq Deskpro/M 

The Compaq Deskpro/M was the only sys¬ 
tem that came witli an IDE hard drive—the 
others all came with performance-oriented 
SCSI or ESDI drive subsystems. My test 
Deskpro/M included two floppy drives 
and a Conner 340-MB hard drive. Tlie use 
of an economical IDE drive subsystem in¬ 
stead of a more costly SCSI or ESDI sub¬ 
system helped Compaq keep the system 
price down at the expense of some per¬ 


formance. Still* Compaq's drive held its 
own in the performance arena, scoring in 
the middle of the pack on most tests. 

Compaq also held the price down on 
video, equipping the Deskpro/M with a 
640- by 480-pixel Compaq 420T monitor. 
The monitor provided an overall good- 
quality image wilh crisp character defini¬ 
tions, but it was not as bright as some oth¬ 
ers. Compaq's 1-MB Super VGA board 
will support higher resolutions with other 
monitors. 

The Deskpro/M comes with a well-con¬ 
strue ted case that includes rive EISA slots 
and a proprietary memory slot The ISA 
VGA contioller board takes up one of the 
five standard slots. The two floppy drives, 
the hard drive, and the optional 80-MB 
backup tape drive together use up the four 
available system drive bays. 

As with Amkly's modules, the Desk- 
pro/M's CPU modules include system 


memory. The two modules 1 tested had 4 
MB of RAM. But in contrast to the Amk- 
ly boards with their on-board SIMM sock¬ 
ets, the memory on the Compaq proces¬ 
sor boards is surface-mounted and can’t 
be moved from one board to another. 

The processor upgrade procedure was 
straight forward. 1 removed the 25-MHz 
486SX processor board and installed the 
replacement 33-MHz 486DX board in its 
place. The system detected the processor 
change at the next power-up, prompting 
me to mn the EISA Configuration Utilities 
to configure the system for the new pro¬ 
cessor. 

The price of the Compaq review sys¬ 
tem is $6521, not counting the tape drive 
(which would add $899 to the price): add 
$99 more for DOS 5.0. The upgrade cost to 
move from a 25-MHz 486SX to the 33- 
MHz 486DX processor board is $899 with 
a trade-in of the original processor board, 

Cfmdnu^d 
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Our new 40 to 200MB 
portable hard drives 
are on the move. 

Now, wherever you go, take advantage 
of these great Mobile Disk features. 

Snap on a hard drive in three minutes. 

You don’t need tools. You don’t have to 
open the computer. Simply plug Mobile 
Disk into any portable or PC parallel 
printer port and plug your printer into 
Mobile Disk. The software configures 
itself, and you’re ready to go. 

Small and sturdy. Mobile Disk is so 
durable and light, you can cany it all 
day and hardly notice it's there. 


Cany all your data 
with you. YouH 
alwajs have the right 
files, programs, and 
fonts at the right time. 

Take your files home, 
to your portable, or down the hall. Why 
cany files on floppies, when you can take 
your whole work environment with you? 

Grows with you. Add 40,80,120, or 200 
megabytes of data storage as you need it 
Connect additional drives for maximum 
storage. It's quick and easy. 

Ea^ backqp. Copy critical files to Mobile 
Disk, or back up an internal hard drive 
vrithout learning new software. Protect your 
data fi'om fire or damage. Lock it up, safely. 




Special Introductory Offer! 

For a IMMed ymi can anier 

Mobile Disk 40 for jmtSS99. Call today 
k) cndeTj orforvwre mformation.- 

1 - 800 - 821-2151 

■SYSGEN 

kiCL ^Gibraliar Dftya, Milptus, CA 950^. 

Svsgen ii s legisrEred tisdeniark, and Mobile Qisfc is e tratanark of Syggtm. Inc 
t399 owe inctijdetibtve.csble. power 
act ikicuttiailatisi. Au Syrian fanoduits are nniered a 12 fflondi warranty 
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UPGRADING AT THE HIGH END 


BYTE BENCHMARK INDEXES 


Before upgrades 
H Acer AcerPDMfic 500 
After upgrade: 

I Acer AcerPower 500 


Amkiy 4BeSX^25E Compaq Deskpro^ Dell PowerLine IBM PS/2 Model 90 XP ■ NEC PowerMate Eitprees 

Amkiy 400SX/25E Compaq DeskproAl fl Dell PowerUne S IBM PS/2 Model 90 XP H NEC PowerMate Express 








DOS APPUGATJONS 
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CAD 
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WINDOWS APPLICATIONS 


Word Processing 
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Spreadsheet 
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ExecI File Copy Throughptit 
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Ckml^xt Switching 

Shsll Scripts 
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All reautts are indoKod, and higher numbers indicate better performance. For each (inctex 
in the DOS and Windows te&ts, a Compaq Deskpro 3B6/33L running Cornpaq DOS 5.0 
and Windows 3-0^1. For each index in the Unix tests, a Sun Sparcstetien iPC = 1. The 
overall Index is the average index of the Individual tests. 

The BYTE Eow-tevel benttimark suite identlftes relative perfarmande at |he hardware lev¬ 
el, breaking down performance by system component. The results of these tests can help 
you to Identify the relative perfomiance of a given subsystem and to determine where per¬ 
formance bottlenecks may lie. Fora complete descrlpGon of these tests, see "'BYTE's New 
Benchmarks: New Looks, Nsw Numbers," August 1990 BYTE. The BYTE low-level bench¬ 
marks, version 2.2, are available In Ihe byte.bmarks contererica on BiX, or you can contact 
BYTE dir&ctly. 

BYTE's application performance suite measures the perfonnance you can expect to see 
running a given application category under a given operating environment. We test under 


two environments: DOS 5.0 and Windows 3.0. We test six application categories for each 
environment, running test scripts using fho foilowing programs; Word Processing: Word- 
Perfect 5.1 and Lotus Ami Pro 2.0; Spreadsheet: Lotus 1-2-3 release 3.1-1- and Micmsoft 
Excel 3,0a; Database: Software Publishing Superbase 4 version 1,3 and Borfand dBase 
IV; Development: Borland Turbo Pascal for Windows and Microsoft C 6.0; Sdenllfic/Engl- 
neering: MathSoft Malhcad for Windows 3.0, The MalhWorks MatLab 3.5kH and Comput¬ 
ing ResouToe Center Biturbo Stata 2,1; CAD: Autodesk AutoCAD reioase 11; and Desktop 
Publishing: Aldus PageMaker 4.0. The data files ar>d lest scripts are available from BYTE. 

Our Unix lests show retative performance for double-precision arithmetic, Ihe Dhrystone 
2 benchmark, spawning a process (execIO), file copy throughput, pipe-based context 
switching, and running a shell script with eight concurrent scripts running. Unix bench¬ 
marks are available On Usenet, and in the listings area on BIX. 


Benchmark results for six systemst in baseline and upgraded configurarions. Acer\s baseline model is a 20-MHz 486SX, and 
IBM's is a 25-MHz 486DX; all others are ZS^MHz 486SXes. Upgraded models are 33-MHz 486DXes. Dell's and Amkiy 's systems 
turned in excellent processor scores; Acer's and NEC's fast disk subsystems gave those machines excellent numbers overall 


Dell PowerLine 

DelTs upgradable PowerLine system 
proved to be the fastest of the bunch; it 
also has a reasonable price, is easily up- 
graded^ and has a nice display. The Power- 


Line came with one 31^inch 1.44-MB flop¬ 
py drive and a Micropolis 330-MB ESDI 
hard drive connected to a 2-MB LIUrastor 
controller The system included an em¬ 
bedded Super VGA video controller with 


1 MB of memory and was performance- 
enhanced with a plug-in ATI S514 Ul¬ 
tra/Vantage video accelerator board. The 
display quality of DelTs UliraScan moni¬ 
tor was crisp, clear, and bright, and tied 
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NOW! 

NEC 

MONITORS 

AND 

CO ROMS 


2 YEAR 
WARRANTY! 
ALL 

SYSTEMS 


Gateway 
Its 486 






LEADING THE WAT TO QUALITY AND VALUE! 

is proud to announce t>ur newest product parTiicr NEC Tcchnult^gies! 
World-famous for iKctr award winning monitors and superior CD-ROM 
Tt.'clinoJogy, this affiliation now allows you to select from an even wider array 
of tfie very best ami fastest computer produetsT 

Rated side by sidc^ IWiMr continues to blow away the competition from all over 
die w'ortd when It comes to superior quality and high performance! 

• In Sweden. rccenti)' beat AST DEIX COMPAQ and 6 others to win the 
higlily coveted "OLTlJi BITEN'" (Gold Bit) award for strperiorperfornumce 
and design! 

• Computers Buyers Guide awarded imJA's 4B6-33 lt‘5 BEST HI A" aw'ard. stating 
it was "one of the fastest computers ever tested'" after comparing 
Ntiiihgalc, Gateway 20tK> and 6 others! 

• In Maj^ 1992 Compuler Shopper compared B 486 EISA systems including 
ZEOS and Gateway 21MM). l^^iff' had the best price/pertbmiance ratio!" 

Today there arc more companies than ever in the computer business Slick, 
glossy advertising is everywhere. Ads with pictures of pirates, 
meadoafs, Egyptian pyramids, gazelles and even elephants! 


$2,899 $3,499 'm 

486-50 ISA- 486-50 EISA" 

• 32-Bli Intel 8i>4Bd'^50 MHj^ CPU • Burst Mode Support 

• ZcrO-Walt 64KB (Exp. to 256KB) High Speed Cache* 

• Zerce^^l 128KB High Speed Cache'* 

• 4 MB Zero-Wait State 32-bit mciTMiry on the Wtirld's Best Mothcihoard 
made hy AM I ( Expands to 32MB‘ /96MB* * ) 

• 8 Expansion Slots 16-bit'/7-ElSA and 1-32/8 bit " 

• l4" SVGA MonIttsr (1024 X 768 non-interlaced) 

• Orchid ProDcsi^cr IIS SVGA Card with I MB RAM 

• 207MB t5ms Maxtor IDE Hard Drive 

• Teac 1.2 AND 1.44 Roppy Drives 

• 2 Serial/1 Parallel PnrLS I/O* 


We know your time Ls precious and we believe so are Earth's natural resources. 
We don't believe in wasting either one. tJur ads and brochures contain the 
peninent facts you need to make your comparisions. 

All of our systems are FC:C B level certified, ftinher proof of the quality these D.S. 
made custom-bujit systems display. FCC is beginning a major crackdown of 
cheap systems without genuine PCX!! emissions compliance. Most dieap 
systems uvon't meet FCC requirements Current FCC plans include visiong 
user sights and testing ftir compliance. FCC Jtas the pow'cr to stop ytm from 
iLsing systems not in compliancci WHY TAKE CHANCFJi? 

Our famous WYMW\G polic)' Is further priHif tjf twir cummitmeni that ytju'll get 
exactly wttPt you order from us. No hidden surprises, used or returned parts, 
orchtney, inferior, no-name c<jmponents (hat many of our competitors u.sc 
to cut corners and stick extra dollars in their pockets. Ask every company to specify 
the manufacturer and exact model of every component used to build 
their system, then have them guarantee that's exactly what you’ll receive. As 
an example, ask them if they even know the name of dielr power supply. If it 
isn't PC Power & Cooling then it isn’t the best! Do you really want to pay 
your hard earned money for iajme Cheap >15 power supply named 
MJC/fTi'i^M/J f}J^A<^ON thzt can create total chaos in yf»ur >4,tH]f) computer!! 

WHY TAKE CHANCES? 

We offer a twti-ycar warranty^! Ask the other couipanicS when you call thon why 

their’s are only one year. aW them how many >ltkJt)'s they will charge to replace 

I their motherboard and monitor when they fad after only 12 months of use. Then 
have them put that in writing for later use. Chances are you're going to need it! 

I WHY TAKE CHANCES? 

! ( GSA a)ntract GSOOK92AGS5425) 


• PC Power & (jjoling Power Supply 

• Vertical Case: 8 Bays/Security Ijock/LHD {optionaJ deluxe case 456 W l*S) 

• Keytroiiics 1Q1-key Enhanced Keyboard 

» AMI BiUS/CMOS Bet-up/Dlagnostics/Clock/Calefidaj'/lD-^year Battery 

• 5-Ring Cloth Hinder for Manual/30£tjjE Tool 

• ftOO numl>cr IJfclime Support 

• TRW On-Site Service Available to Most tixrattons 

• Express Replaecmetil of Defective Components 


486-33 S$^teai« Starting at $1299! 


'JOUCHE 

MICRO TZCHMCM-OaiCS 
A iRC A l fH C.TtnyMhV 

8205 South Cass Avenue Darien, HHnois 60559 

708/8I0-10I0 Fax 708/810-9490 


JNEC CP ROM $299 

COLORADO 
120MB TBU $99 



708/810-1010 


Cirel* 134 on Inaiiirv Cord. 

























UPGRADING AT THE HIGH END 


with NEC*s monitor for the title of best 
display. 

In addition to the standard LEDs and 
switches, DelFs from panel includes a 
SmartVu display. This four-character al¬ 
phanumeric display provides information 
about what*s being tested during POST 
(power-on self test) and provides diag¬ 
nostic information if a probiein occurs. 
Dell provides the necessary technical in¬ 
formation to allow you to write applica¬ 
tions that control the display. 

Upgrading the PowerLine is simply a 
matter of swapping cards. The Dell CPU 
boards have a short braided ground cable 
that must be screwed to the chassis. The 
system powered up and worked fine after 
1 replaced the processor board, and it gave 
no warning message about system recon¬ 
figuration; however, the manuals instmet 
you to run the EISA Configuration Utilities 
after you install a new boai d. 

DelFs durable system case was a little 
larger than all but the NEC system, and it 
housed six EISA slots. Two of the EISA 
slots were consumed by the ATI and Ul- 
trastor boards, and a third was taken up 
by an Adaptec SCSI controller that at¬ 
tached to an optional 525-MB QIC (quar- 



Photo 1: Systems van’ in the division of 
labor between upgrade card atid system 
board: Dell 'j simple 33-MHz 486bX 
upgrade card (left) includes little more 
than the processor, while IBM's module 
includes cache RAM and support logic. 


ter-inch-cariridge) tape drive. With the 
tape drive installed, the system’s bays were 
all occupied, 

A Dell PowerLine 425DE buiit around 
a cacheless 25-MHz 486SX processor 
board sells for $5847. My test system also 
included a bundle with DOS 5.0, Windows 
3.1, and a mouse ($149), and the tape drive 


subsystem ($1248). The cost of the 33- 
MHz 486DX processor upgrade board, 
which includes 128 KB of secondary 
cache, is $17(K) with a trade-in of the orig¬ 
inal CPU module. 

IBM PS/2 Model 90 XP 486 
The Model 90 has an appealing small foot¬ 
print, and, with two thumbscrews in the 
back, iFs easy to get into. The enclo.sure 
houses a 20()-watt power supply, four drive 
bays, and four Micro Channel expansion 
slots. Proprietary slots near the replace¬ 
able processor board contain the system 
memory, 

IBM provides for a simple processor 
upgrade procedure: You just open the case 
and swap processor cards. At power-up, 
the system will automatically detect the 
new pixxressor and ask if you want to auto- 
reconfigure; selecting yes will automati¬ 
cally reconfigure the system for the new 
CPU. 

IBM’s baseline board was built around 
a 25-MHz 486DX, Oddly, the 25-MHz 
486DX processor board comes standard 
with 512 KB of secondary cache, while 
the 33-MHz 486DX processor board 
comes with no cache but accepts a 512- 


PANEL 
Plusn 


Screen Generator and User Interface Lfi>raiy for 


PANEL Plus It features: Jnleractive screen design editor 
* C and MS-FORTRAN code generators • library of 
user-interface functions * pop-up fields/windows • 
multi-line fields * mouse support ■ scrolling regions/ 
scroU bars * help boxes • pull-down menus * custom 
validation - shadow borders * complete library source, 
with low-ievel source and headers for all supported 
systems (DOS, Windows, OS/2, Unix, VMS) “ interfaces 
to PC graphics libraries • OS/2 DLL ■ no royalties. 


Also ntjqffqbfe: Utility Source Option which allows 
PANEL Plus n development on any suitable platform. 
New tn v2.2: PANEL Plus II Windows DLL. Programs 
can be built for text mode or as Windows applications 
with no source changes. There Is no need to redesign 
your PANEL Plus II application to run it under Windows, 


Panel Plus H license fee per progfammex: $495 (including 
library source and 700-page manual). Panel PE us II 
with utility source' $1195. Call for free demo disk. 
Instant Info via fax: dial (708) 924 3037, press 31#. 


Roundhlll Computer Systems Limited 

134Z Avalon Court Wheaton 1L 

Tekphoiu;^ (708) 690 3737 • Fax: {70S) 665 9841 • BIX jafn raundhU} 
tm Head ana: K>6 14 WUbhUc ILO « m OfiTZ S45AS ■ Fax: 0&7Z &152S 



are you cramped 
for disk space? 

add up to 170MB of 
detachable storage with a 

simplicity portable drive 





Attaches instantly to any PC parallel 
printer port, no card needed 
Gives you extra storage 
Lets you use the same 
programs at home, 
office, and client 
Perfect for laptops, 

PS/2s, and demos 


Reliable. Rugged. Small. 


170MB $1299, 120MB $899, 80MB $699, 40MB $499 
Seven hour battery, carrying case, and 220V power available 


to order, or for free info: 
call (800) 275-6525 

30 day money back guarantee, 1 year warranty 
Vjsa/MC/Amex accepted, ovemighi shipping 



simplicity 

computing 


12* W. 23ttl S(- ^ New Yoft, NY IQ0| 1 ^ Photw (212) 229.1625 Fax (212) 229.293S 
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cod™. 

H^swm 

Hm NfVfR 
COMC^. 


Once you've kicked the code habit; 
you 11 never go back. Just ask Dan 
Ratigan. He increased his productivity 
70% by switching to Magic - the first 
truly code-free application develop¬ 
ment tooL Unlike BGLs and 4CLs; Magic 
lets you develop applications by logically 
describing their functionality in a 
table-driven prototyping environment. 
This unique object-oriented, code-free 
methodology slashes your development 
and maintenance time by up to 90%! 

Sif^StoMigicProdudiyitf 

3GL 4GL^ 

Design 

Code/Compil e/Link 
Debug 
Re-Code 

Programming Cycle Comparison 

IVltAGlC 

Faat« Incrementa'l 
Development: 

Design, Prafotype, 

Test and Modify 
AIF-in'Orie 


Despite this incredible programming 
speed, Magic is no toy It delivers 
superior programming powder - excelling 
in the building of sophisticated database 
applications with advanced multi-user^ 
multi-line and multi-window 
functionality. Transparent portability and 
interoperability across platforms, plus 
client/server support, make Magic the 
ideal strategic tool for open environment 
computing*. 

To find out how you can join over 
100,000 code-fretMagic users, contact 
any of t he numbers listed below Your 
productivity depends on \L 

* DOS, LANs, UNIX, VAXA/MS, OS/2, and 
CTOS/BTOS am all supported along with MS - 
Wndows deployment. 

Hasbro Is a registered trademark 





Magic Software Enterprises 


PRODUCTIVITY BEYOND 4GL 


MS£- U.S. Td; (714) 250-1718; Fax:(714)250-7404 - MSE^^ Tel: (44-18)9024998, Fax:(44-18) 903-1465 * M5£- InlemationaJ Tel: (972-3) 75M914; Fax: (972-3) 75I-190I 


Australia 

Austria 

France 

Germany 

Flungary 

NetFierlands 

Spain 

Switzerland 

Tel: (3) 412-3593, 

Tel:(222}535-98ffl, 

Tel: (1)4204-2118, 

Tel: (061311995000, 

Tel; (1) 165-3325, 

Tel: 110)434-3262, 

Tel: (1)442-1244, 

Tel: (22) 731-1188, 

Fax;13)416-29B5 

Fax: (222) 535-9861 

Fax: [1)4772-9183 

Fax: 106131)995024 

Fax: {1)165-3325 

Fax: (10) 460-0805 

Fax: (1)441-6856 

Fax: (.22) 738-1190 


Circle 70 on Inquiry Card. 














UPGRADING AT THE HIGH END 



KB daughiercard (my review system in¬ 
cluded the cache on both boards). The 
Model 90 XP 486 with the 25-MHz 
486DX processor costs $7495; add $ 165 
for DOS 5i), The cost to upgrade to a 33- 
Mliz 486DX board is a whopping $3595, 
plus an additional $1995 for the cache 
module. 

My review unit came with two floppy 
drives and an IBM 300-MB hard drive 
connected to an IBM SCSI controller with 
512 KB of cache memory. The system 
board includes integrated XGA video with 
512 KB of RAM (expandable to 1 MB). 
The Model 90 came with an IBM 8515 
monitor; the 8515 provided only mediocre 
image quality, and it lacked the crispness 
and brightness found in competing mon¬ 
itors. 

NEC PowerMate Express 

The PowerMate Express system was the 
“beast" among these machines, boasting 
the largest footprint of the group and 
weighing much more than its nearest com¬ 
petitor. The weight of the system is due 
in part to its enormous hard drive. While 
all the other review systems included either 
314-inch hard drives or light 5i^-inch half¬ 
height drives, the NEC system came with 
a big, heavy, 5i4-inch full-heighl driver- 
unusual considering current drive tech¬ 
nology. 

The big 3f)0-MB NEC SCSI drive was 
connected to an NEC SCSI controller with 
4.5 MB of cache memory. The system in¬ 
cludes one full-height and three half-height 
drive bays. With the hard drive and two 
iloppy drives, only one half-height bay re¬ 
mained open. The case also holds a hefty 
285-W power supply and Five EISA ex¬ 
pansion slots; one of these slots was oc¬ 
cupied by the SCSI controller, leaving tour 
free slots. 

My review system included an inte¬ 
grated Super VGA video controller with 1 
MB of memory and a 15-inch NEC Mul¬ 
tisync 4FG monitor. Considering NEC's 
leadership in the monitor business, it's no 
surprise that the 4FG had one of the best¬ 
looking displays among these systems. 

Upgrading the processor board proved 
more difficult wiih the PowerMate Ex¬ 
press than with the other review systems. 
When I installed the new processor board 
and ran the EISA Configuration Utilities, 
the system reset all the setup parameters 
(including non-processor-related items 
such as bool-drive selection) to a default 
state. This quirk was not well documented 
in the system manual, and I had to manu¬ 
ally reconfigure several parameters to get 
the system back to normal. 

The 25-MHz 486SX processor board 
includes no secondary cache, but the 33- 


MHz 486DX includes a 128-KB cache. 
The price for a complete NEC PowerMate 
Express system is $7094; this includes 
DOS 5.0, Windows 3.1, and a mouse. The 
cost of the 33-MHz 486DX processor up¬ 
grade board is $1889, Return credit de¬ 
pends on the re.seller, but NEC says a typ¬ 
ical offering is about $4{X) for the original 
processor board. 

Flexible, but Fast? 

The figure shows benchmark results for 
these six systems—both pre-upgrade and 
post-upgrade results. All the systems 
scored in the range you'd expect given 
their processors; an upgradable design need 
not skimp on performance. 

The overall pcribrmance leader is the 
Dell PowerLine, with the fastest CPU in¬ 
dex value in both baseline and upgraded 
configurations. Amkly's system finished a 
clo.se second in both categories. Compaq's 
Deskpro/M also turned in good scores in 
the baseline configuration, but the Deskpro 
lugged when all the systems were up¬ 
graded, 

DelPs PowerLine also excels in the 
video-performance category. The De.sk- 
pro/M took a distant second place, fol¬ 
lowed closely by ihe rest of the pack. The 
IBM and Amkly systems had disappoint¬ 
ing showings in this mea. 

Acer's 20-MHz processor speed natu¬ 
rally kept it from being a serious perfor¬ 
mance contender in the baseline proces¬ 


sor category, but the company makes a 
point with its SCSI disk subsystem. The 
performance of the 4-MB-cached drive 
left the other systems in the dust on 
BYTE's disk tests. Disk performance also 
explains the Acer's outstanding results in 
some application categories, such as word 
processing and desktop publishing. 

Dell and NEC shared second place in 
the disk performance arena, and Compaq 
held the middle ground with its low-cost 
IDE disk subsystem. With their speedy 
disk subsystems, the AcerPower 500 and 
the NEC PowerMate Express both posted 
outstanding scores on BYTE's application 
suite. 

While all these systems offer features 
and trade-offs worth considering, the Dell 
PowerLine and the Amkly 486SX/25E 
stand out as good choices. The well-con¬ 
structed PowerLine provides the best over¬ 
all performance at a competilive price, and 
it\s backed by a solid reputation and sup¬ 
port policy. Tlie Amkly 486/25E is anoth¬ 
er solidly buili system with very good pro¬ 
cessor performance and a low price tag. 
Amkly's on-siie service and around-the- 
clock technical support further enhance its 
value. ■ 


Roger C. Alford is a BYTE consulting ed¬ 
itor and president of Programmcdjle De¬ 
signs, a Michigan-based electronics de¬ 
sign firm. You can contact him on BIX m 
**rogera ." 


COMPANY INFORMATION 


Acer America Corp. 
(AcerPower 500) 

2641 Orchard Pkwy. 

San Jose. CA 95134 

(800) 733-2337 

(408) 432-6200 

fax: (408) 432-6221 

Circle 1232 on Inquiry Card, 

Amkly Systems 
(486SX/25E) 

60 Technology Dr, 

Irvine, CA92718 

(714)727-0788 

fax: (714) 727-9521 

Circle 1233 on Inquiry Card. 

Compaq Computer Corp, 
(Deskpro/M) 

P.O. Box 692(X)0 

Houston, TX 77269 

(800) 345-1518 

(713) 378-8820 

Circle 1234 on Inquiry Card. 


Dei I Computer Corp. 
(PowerLine) 

9505 Arboretum Blvd. 

Austin. TX 7B759 

(8tK)) 289-3355 

(512) 338-4400 

fax: (512) 343-3653 

Circle 1 235 on Inquiry Cord. 

IBM Corp, 

(PS/2 Model 90 XP 486) 

1133 Westchester Ave. 

White Plains, NY 10604 
(800) 426-9292 

Circle 1236 on Inquiry Cord. 

NEC Technologies, Inc. 
(PowerMate Express) 

1414 Massachusetts Ave. 

Boxbijrough, MA 01719 

(800) 388-8888 

(508) 264-8000 

fax: (508) 264-8673 

Circle 1237 on Inquiry Cord. 
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Peter Norton 
QnDeskto 



Fbr many years, I have worked to help 
people gain masteiy over their PCs by developing 
a number of powerful DOS enhancements and 
utilities. But these products were targeted to the 
more technically advanced user. 

Now I am proud to announce a new categoiy 
of products for every DOS and Windows user 
that makes computing easier, faster, safer, and 
ultimately more productive: The Norton 
Desktops. 

Beginning last summer, with the 
release of The Norton Desktop"" for 
Windows, we demonstrated the 
incredible demand for this kind 
of product. No\^ weVe ready to 
release The Norton Desktop™ 
for DOS, which brings the 
same benefits to the rest 
of PC users. 

a better 

waytoumk. 

How is this pos- 
sible?The Norton 
Desktops provide a 
unified visual 



approach—a desktop—that speeds and 
simplifies the way you work in DOS or Windows 
by granting easier access to the files, documents, 
and applications you use every day While 
supplying a full array of non-t^hrical tools 
that enhance the way you work and protect the 
results. 

Corporate users will be interested to know 
that the Norton Desktops are conastent in 
design and function, reducing training and 
support costs, and providing an easy migration 
path from DOS to Windows. 

One revokUumary idm, 
two umovatwe products. 

Let me introduce you to an 
improved Norton Desktop version 
2.0 for Windows that maximizes 
Windows 3.1. And a revolutionary 
new Norton Desktop 
for DOS that finally 
brin^ drag-and-drop 
simplicity to users 
of DOS PCs. I am con¬ 
fident you will be 
impressed. 





























The Norton 

Point, Click, Drag, Drop. Now This Is DOS. 


Norton Desktop For 00$ 


File Disk Uiew Configure Tools Mindow Help 


how visual^ inviting 
and easy to use DOS can be. 


Welcome to The Norton Desktop for DOS, a 
revolutionary new approach that gives DOS PC users 
visual drag-and-drop file management, in combination 
with a fulbf integrated set of easy- 
to-use utilities. 



□ 


(/ua? mm® SGI 

.fioppi/ diviepsl poittl 
atiUcML 


Sudd&dyDOS takes flight. 

Imagine sitting down to your 
DOS PC and finding an intuitive visual 
desktop where you can manage files 
and run programs with point and 
shoot simplicity 

Suddenly you can move, delete, copy 
print, view; 




C iNPBOGSMJimJS 


Net $30,000.00 $32,000.00 

OperdtJriy Expenses^ 

PaifToll 6,000.00 7.G00.OQ 6,400.00 Q 


backup, 
or scan 
files for viruses, using 
the mouse to click, drag- 
and-drop. Or, use ^ 

the keyboard. 

And you can do all 
this with the security of 
Norton’s acclaimed 
backup, virus protection, 
and data recovery utilitiea 
You can even set up schedules to automate your 
backup and virus scans, so you’ll never have to worry 
about losing data. 

All, without using a single DOS command! 

Plus, when you’re in between work sessions, 
colorful, animated screen savers pop up over any 
application. 


A new view of personal productivtiy 

The Norton Menu automatically creates a menu 
of your applications.View files from any of over 60 
popular applications as they would normally appear— 
without taking time to load the application. Even 
without having the application. 

And because each Unction works the same way 
once you’ve learned one feature, you’ll be comfortable 
with the rest. 

Corporate users should also know it supports all 
major networks. 

A Wmdow m thefinture. 

Because its companion,The Norton Desktop for 

Windows, uses the 
same interface and 
commands, you’ll 
have an easy migra¬ 
tion path to Windows, 

Aninx^^m&a 
with a guararOeed 
return. 


Nnrloii Me Pill 


fN| Hetwrli hfenu 
I. Lotus 123 
3 Tii^ Liue 5,0 
0 H5 \Aovd 


UsbltK program 

myrjtFh^ 

fhiiiE—jiistdich 

mamiTBito 

Umridi, 


Df^i/bk^iiiicmac^^iwfnioseeahyatirJUssmaTtKiiKiiie^m'^saikidtidDm 


Shnpigdkkm ajjia and drr^ ii; 
pri7ii,ortakeoti^aL\ti(m 


□ 


The only way to truly appre¬ 
ciate The Norton Desktop for DOS 
is to see it yourself The sug¬ 
gested retail price is only $179* 
and it’s backed with a 60-day 
money-back guarantee from the 
leader in quality utilities. 

See your dealer now or call 
1-800-343-4714 ext. 767 for 
information.^ You will never see 
DOS the same wsy again. 



tOrcafl 1-8004S644403 for an in^t FAX Data Sheet (enter 755) 










































Desktops. 


Make Bkst Work Of Windows. 




Norton Desktop For lUindouts 


Jile Disk Uiew Configure Tools Uindotu Help 


□ 


See what makes Tlte Norton Desktop version 2.0 
essentialfw W^idows 3J. 

The Norton Desktop version 2.0 for Windows 
offers a new suite of features that fully optimizes 
Windows 3.1, making it easier to use, and helping 
you be more productive. 


It all happens quickly too. 
Version 2.0 loads up to six times 
faster than version 1.0 for 
even better performance. 

The best UTndows Unds 
you can buy. 



SmarErase 


A: 


l-n 

-a 


mjtch UTndows 3J sparkJe. 


O. 


Network 


Experience full drag-and-drop 
support across the entire desktop. 

Drag a file or drive icon to any 
desktop 
icon or onto 
the desk¬ 
top itself— 
for instant 


ibugetoU 

ihEvhittiBSffua 

wedtobotkup, 

repot ysw data. 


access. Copy, move, 
delete, or print files 
by clicking and drag¬ 
ging them to buttons 
and icons. 

WeVe integrated 
the File Manager 
directly onto the 
desk¬ 
top, to 




The Norton Desktop for 
Windows comes with a full 
set of utilities, including fast 
automatic backup; precision 
data recovery (with SmartErase™); 

comprehensive 
virus protection; 
and more. 

Because 
it works 
the same 
way as 



Piintefttl 



Backup 




Antivirus 


Dautk<txkma^rmKcmk}^aMyourfiiesmaTnijaitk,Te^smltewinclfjiii 
B^ow paneany typeqf/ikyou wishkijweriew 


Windows, youll see instant 
results. And it’s compatible with 
all DOS and Windows appli¬ 
cations, and leading networks. 

Tb see it, make a fast trip 
to your 
dealer. It’s 
only $179* 


J never run 
\^ndoa^ without iL^ 
Walter S. 


simplify 

file and program management. Tb 
access files, just click on a drive icon. 
You’ll get over 45 file viewers that allow 
you to examine a file quickly and easily 
without pausing to load its application. 
And the 


WitlSCr^iJomnai, W 9 S 


(SRP),and 

it’s backed with a 60-day money-back guarantee from 
the leader in quality utilitiea (> call, 1-800^343-4714 
ext 779 to upgrade for 
just $49r or ext. 755 for ISSSS 
information! 


customizable button 
bar puts often-used 
ftinctionsatyour 
fingertips. 

tOr call lrS00-5&44403 fiu'an insLaikL 
FAX Datasheet (enter 750) 


Applications 



>%, ^ 









KB^yourjtf^i^iie\^jidoussapplk3itky^ andjiis inactatomtiaNe kantoolbos. 


SYMANTEC. 








































































































25 Reasons Why Every 
DOS or Windows User 
Needs a Norton Desktop. 


The Norton Desktop for DOS. 


The Norton Desktop for Windows. 


Mok^DaSEmkr 

1. Simple, Intuitive dra^-and-drop interface 

2. Over 60 file viewers, so you can view^ file contents without launching the 
application 

3. ft>werful file management; allows you to find, view, backup, virus scan, copK 
atvd more 

4. Automatic Scheduler launches programs at ar^ time 

5. njp-up reminders for meetings, phene calls, appointments^ etc. 

6. Pull keyboard support for usor-s without a mou.se 

Organizes iburApplkalionii 

7. Norton Menu loads applications with a keystroke 

8. Autabuiki'“ feature automatically creates a menu of applications 

Di^)endabkVimi Protectim 

9. Protects against over IjOOO viruses—with FREE updates for protection against 
new viruses 


ui5ipgon|y IK of memory 


10. Automatically protects in the background- 
(loads high) 

thst, Automatic Backup 

11 Scheduler automatically performs unassisted backups 

12. Backs up to floppies, hard disks, network servers, or tape drives 

13. Advanced data verification to ensure reUabilily 

14. Restores data even from damaged backup disks 

Automatic Data Pmtedum and Recewety 

15. Automatically repairs most disk problems 

16. SmmiCan™ provides 100% recovery of deleted files even on a network 

Fotiabie Computing 

17 fhst serial and parallel file transfer between your portable and desktop PC 

18. Compares laptop and PC directories to keep contents current 

Mettoork Ready 

19. Eaaiy transfers files between computers on a netwwk 

20. Network installation available, with full support for Novell, LAN Manager, 
Banyan, LANTASTIC, and ail NetBIOS'Compatihte networks 

And More 

21. Colorful screen savers with passw^ord protection 

22. Disk cache boosts performance 

23. Speed Disk"* optimizes hard drive performance 

24. TVansparent drag-and-drop file compression/decompressjon in ZIP format 

25. Optional Norton Commander* mode 

Sgfitem Requirements 

-DOS 3.1 or higher 
-IBM PC.XT AT;PS/2, orl(H)% 
compatibles 


-512K RAM 
— Hard drive required 


Makes Wtndom£ktsierWl£am and Urn 
MW 1. Global drag-and-drop across the entire desktop 

2. Superior file management with single, integrated file and program manager 
AiElP 3. Loads up to m times fasU?r than vei^ion 10 

MW 4. Graphical, eiqmdable tree directory views by date, file type, size, or alphabetic 
order 

NEW 5. Over 45 file viewers (including 19 new ones) let you vim files without lau nchi ng 
applications; permits searches from viewer 
6. Animated color screen sowers with optional ija.ssword protection 
MW 7 View' groups as icon toolbox or menu 
jVEIT 8. Desktop arrange keeps your desktop organized 
MW 9. Customizable fonts 

NEW 10, Enhanced Window.s text editor (Desktop editor) 

Fixstj Autotmik Backup 

IL Scliedule tiackground or unattended backups 

12. up to 5.6 MB per minute 

13. Back up te network servers, Bernoulli boxes, or disk drives 
Automatic Dakt Pmteetkm and Recovery 

14. SmartErase/LinErase for fast recovery of files 

15. Restores re-formatted hard drives 

16. Automatically diagnoses and repairs 

NEW DependaMe liras Protection 

17 Protects against over 1,000 viruses—with FREE updates for protection 
against new viruses 

18. AutomaticaHy protects in the background—usipg onb' IK of memory (loads high) 

Sf/stmt Ibots and Eahancemmts 

19. Launch Manager starts a new program from one thatk running. Access 
applications directly from Windows Control Menu 

20. SuperFlnd seardies drives and network servers for files b^' name, extension, 
attributes, date, and text strings 

NEW 21, Batch Bui]der’“ and Macro Builder *'' help you build your owm menus and 
automate tasks 

22. Icon Editor and Librarian lets you use aixl customize a library of over 150 icons 

23. KeyFinder’" insUntly identifies keystrokes required for special text characters 
and symbols 

Network i^atures 

NEW 24. Network insUllation available, witli full support for Novell, LAN Manager, 
Banyan, LANTASTIC, and all NetBIOS compatihie networks 
25, Includes network security features like restricted file launching from 
drive windows 

System Requirements 

— DOS 3.1 or higher — 2 MB or more RAM (3 MB recommended) 

—Windows 3.0 or higher — 9 MB free disk ^ace (for M installation) 

- IBM AC PS/2 or iCO^ compatibles - EGA,VGA XGA, or SVGA video card 


Tb see how The Norton Desktop for DOS or Windows can truly change 
the way you work with PCs forever, see your nearest retailer today 


SYMANTEC. 


©1992 S^iintjbc Caporatjon. *Siifigiaited retail price til U.S.d&Uaf^L **Uj5gra6lH price tor regiiMfed users—good in US- and Ctmeida only gejod in U.S. and Ganunii only IntemtiluniiJ phctie; Canada. i-®0CM6S-2266 ; 

EurH 0 |;>e, ?5l-7]-95:nU; Australia, 2-87JI-(5G77; others, All trademaries or regbtened trademiirks are ttio® of their respiective holders. S^TfiBHitec Corp- part. iw. 07-7|-U(H5l 





















REVIEWS 


HARDWARE 


Dueling DX2s: The First 486 Ciock-Doublers 



Photo 1 : Compaq 'j Deskpro 50M and the lDS450i2 are bath excellent choices 
among 486DX2 systems; the Deskpro 50M is well huilt and features an excellent 
graphics system, while the iDS450i2 is fast and inexpensive. 


ROGER C. ALFORD 


I ntel’s new 486DX2 creates a balance 
that’s hand to beat. Naturally, the major 
goal in processor advancement is 
creased performance. But as processors 
get faster, the rest of the system must also 
improve, increasing speed requirements 
(and hence the cost) of main memory, 
cache, and control logic, and making board 
layout considerably more difficult. 

Enter the 486DX2-50. This is a 50-MHz 
processor that isn’t Externally, the DX2 
runs on a 25-MHz clock; internally, the 
processor runs at 50 MHz, A special on- 
chip circuit doubles the clock on the pro¬ 
cessing unit, FPU, and 8-KB on-chip 
cache. (You can find details on the DX2’s 
operation in 'intePs Double-Fast CPUs,” 
May BYTE.) 

The slow bus interface can act as a bot¬ 
tleneck in some applications; the DX2-50 
is not quite as quick as a full 50-MHz 
486DX. However, you will likely see a 
noticeable performance improvement with 
the DX2 processor over a 33-MHz 4H6DX. 
Since typical applications execute 80 per¬ 
cent to 90 perceni of their instructions from 
the 486’s on-chip cache, the slower exter¬ 
nal data-gathering abilities of the 486DX2 
put only a small drag on performance. 

Because the 486DX2-50 is a near drop- 
in replacement in existing 25-MHz 486 
designs, and because of the proliferation of 
upgradable-CPU systems, it took almost 
no time for system manufacturers to in¬ 
troduce the tlrst DX2 machines. Indeed, 
a few of the first ones lacked system doc¬ 
umentation that even mentioned the new 
DX2 chip. I’ve reviewed eight of the first 
DX2s to hit the market: clock-doublers 
from Compaq, Dell, Gateway 2000, In¬ 
ternational Data Systems, NCR, North- 
gate, Tandy, and Zeos. 

Although they sell for only a modest 
premium over their 486DX/33-based sib¬ 
lings, these DX2s encroach on perfor¬ 
mance levels previously reserved for the 
50-MHz 486DX. I give my impression of 
each system below; you’ll find the details 
of each configuration in the table. 

A note of caution: The existing DX2 
chip is not quite pin-compatible with the 
486DX, so don’t try to get one lo replace 
the chip in your DX system, Intel is ex¬ 
pected to release a version of the DX2 to 
the consumer market this year that will re¬ 
place existing DX chips. 


Compaq Deskpro SOM 
The Compaq Deskpro 50M is an upgrad¬ 
able EISA system that allows even faster 
processors to be installed as they become 
available and as you have need. It shares all 
but Its video and processing subsystems 
with the Deskpro/M I reviewed in “Up¬ 
grading at the High End,” page 246. 

The Deskpro SOM includes Compaq’s 
latest QVision video interface with I MB 
of VRAM (video RAM). An EISA ver¬ 
sion of the QVision VGA-h controller came 
with the system, offering fast video per¬ 
formance. The 15-inch QVision 150 flat- 
screen monitor provides a nice video out¬ 
put—the best of the systems I tested. 

The Deskpro 50M (see photo 1) has an 
attractive, solidly built system case with 
a 240-watt power supply and a built-in 
PS/2-lype mouse port, but it lacks a reset 
switch. The replaceable processor board 
itself includes 8 MB of surface-mounted 
RAM, but additional memory can be added 
to the system via a proprietaiy memory-ex¬ 
pansion board that accepts high-density, 
32-bit-wide SIMMs. The price of the re¬ 
view system as tested is $7373. 

Dell PowerLine 450DE/2 

Another upgradable EISA machine, the 
Dell PowerLine 450DE/2 includes two 


floppy drives, a 320-MB Maxtor IDE hard 
drive, and an integrated 1-MB SuperVGA 
video interface with fast perfonnance. The 
system includes a Dell UltraScan moni¬ 
tor, which provides a bright, crisp image. 
Except for the processor module, an ATI 
Ultra video controller, and the hard drive 
subsystem, this system is identical to die 
PowerLine 425DE1 reviewed in my round 
up of upgradable systems. The PowerLine 
450DE/2 sells for $5477. 

Gateway 2000 
50-MHz 486DX2 EISA 

My Gateway review system was a desktop 
model, but all Gateway 2000 EISA sys¬ 
tems now come standard in a tower case 
(the desktop case is optional). While at¬ 
tractively styled, the all-white desktop case 
lacks the strength and ease of entry of¬ 
fered by most of the other systems; none¬ 
theless, it is adequate. A 124-key “Any- 
Key” keyboard comes with the system, 
too, with function keys both across the top 
and at the left side. For even greater flex¬ 
ibility, any function can be assigned to any 
key, and even a series of keystrokes can be 
assigned to a single key. 

The system also includes a Diamond 
SpeedSiar Plus Super VGA video-con¬ 
troller board with 1 MB of RAM and a 
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486DX2 SYSTEMS 


Features of486DX2 systems. with any system, the processor alone does not determine overall performance; ike hard 
drive, the drive controller, and the capability of the graphics system will make significant contributions. 



Compaq 

Deskpro 

SOM 

Deli 

PowerLlne 

4S0DE/2 

Gateway 2000 
50-MHz 
486DX2 EISA 

IDS 

IDS45ai2 

NCR 

System 

3335 

No litigate 
Elegance 

ZXP 

Tandy 
4850 EP 

Zeos 

4B6DX2-50 

Price (as tested) 

$7373 

$5477 

$3895 

$3700 

$8090 

$4599 

$5447 

$4305 

1 FIAM {as tested: MB) 

8 

8 

8 

e 

8 

8 

8 

8 

HAM 

(maximum on-board; MB] 

64 

64 

64 

96 

64 

32 

32 

32 

Cache size (KB] 

256 

0 

64 

.. " 

d 

64 _ 

Q 7 

128 option 

Expansion siots 

Five EISA 

Six EISA 

Eight EISA 

One 8-bit, 
seven 16-bit 

Four Micro 
Channel 

On© 8-bit, 
six 16-bil 

Three 16-bit 

One 8-bit ^ 
seven 16-bit 

Hard drive 

Capacity (MB) 
interface 

Conner 

340 

IDE 

Maxtor 

320 

IDE 

Maxtor 

340 

SCSI 

Micropolis 

320 

SCSI 

Maxtor 

340 

SCSi 

Micropotis 

300 

SCSI 

Seagate 

202 

SCSI 

Seagate 

426 

SCSI 

Drive controller 

Compaq 

Integrated 

Adaptec 

Adaptec 

NCR 

Adaptec 

Adaptec 

Adaptec 

Floppy drives (MB) 

1.2/1.44 

1.2/1.44 

1.2/1.44 

1,2 

1.44 

L2/1.44 

1.44 

1.2/1.44 

Drive bays 

Four 

Four 

Five 

Rve 

Three 

Five 

Three 

Eight 

Video RAM 

1 MB 

1 MB 

1 MB 

1 MB 

1 MB 

1 MB 

512 KS 

1 MB 

Video-control ier 
resolution 

1024x768 

x2S6 

1024x768 

x2S6 

1024x768 

X 256 

1024x768 

x256 

1024 x 768 
x256 

1024x768 

x256 

1024x768 

X 16 

1024x768 

x256 

Monitor type 

Compaq 
QVision 150 

Dell 

UitraScan 

CrystalScan 

10£4Ni 

Heim 

Impression 

Plus 

NCR 

Super 

VGA 

Panasonic 

PanaSync 

Ciasii 

Tandy 

VGM440 

Zeos Super 

VGA 

Monitor size (Inches) 

15 

14 

14 

14 

14 

14 

14 

14 

Monitor resolulion (pixels) 

1024x766 

1024 x 768 

1024 X 768 

1024x768 

1024x768 

1024x768 

1024 X 768 

1024^768 

Serial ports 

Two 9-pin 

Two 9-pin 

Q-pin, 25-p]n 

Two 9-pin 

25-pin 

Two 9 pin 

Two 9-pin 

9-pin* 25-pin 

ParaUel ports 

One 

One 

One ■ 

One 

One 

One 

One 

One ^ 

Other ports 

Mouse 

Mouse 

Game 

None 

Mouse 

None 

Mouse 

Game 

Power supply (W) 

240 

£24 

200 

£20 

215 

220 

100 

ToT 


ACTION SUMMARY 


■ WHAT 486DX2 SYSTEMS ARE 
Intel's new 486DX2 processor 
runs at 50 MHz internally^ but it 
runs on a 25-MH2 clock; these 
systems take advantage of the 
DX2 to provide good performance 
for relatively little cost. 

■ LIKES 

DX2 systems run nearly as fast as 
full 50-MHz systems but cost only 
a little more than 33-MHz 486 
machines. 

■ DISUKES 

Systems without an external cache 
show poorer CPU performance. 

■ RECOMMENDATIONS 

Compaq's Deskpro 50M and the 
IDS450i2 both provide excellent 
performance; the Deskpro offers 
outstanding graphics, while the 
IDS450i2 beats the other systems 
on price. 



Gateway CrystalScan i024NJ monitor. 
The monitor provides a bright display, al¬ 
though not quite as crisp as some of the 
others. The Gateway 2000 system en¬ 
hances the DX2 processor with 64 KB of 
fast cache memory. The price of the system 
is a very competitive $3895. 

International Data Systems 
IDS450i2 

The IDS450i2 has a cloney look, with a 
large, conventiomil, flimsy beige case and 
third-party everything assembled into a 
system {see photo 1)* But looks can be de¬ 
ceiving—this machine has guts. 

The system \s AMI motherboard sup- 
plemenis the DX2 with a 64-KB cache and 
cranks out the fastest CPU performance 
of the systems that I tested, Tlie lDS450i2 
also includes a 220-W power supply and 
eight ISA expansion slots, six of which 
remain available for additional add-in 
boards. 

The price of the IDS450i2 is an appeal¬ 
ing $3700, which includes DOS 5.0, Win¬ 
dows 3.1, and a mouse. IDS provides tele¬ 
phone technical support. For the price, you 
gel a DX2 system with a 320-MB SCSI 
hard drive, a Diamond Stealth video board 
with 1 MB of RAM, and a bright, clear 


Impression Plus display monitor from 
Helm Engineering. 

NCR System 3335 

The NCR System 3335 is an upgradable 
Micro Channel system, following in the 
tradition of IBM’s PS/2 line. The machine 
comes with a single floppy drive and a 
Maxtor 340-MB SCSI hard drive that’s 
attached to a fast NCR SCSI controller. A 
Super VGA video controller with 1 MB 
of VRAM is integrated onto the mother¬ 
board. NCR’s Super VGA monitor pro¬ 
vides a bright, crisp image. 

NCR provides a memory subsystem al¬ 
ternative that is not currently offered by 
any other PC manufacturer I know: EDAC 
(error detection and correction) memory. 
While conventional parity memory {found 
in almost all PCs) can delect single-bit er¬ 
rors. it cannot correct errors or even de¬ 
tect errors that affect more than 1 bit. The 
more advanced EDAC memory can de¬ 
tect and correct single-bit memory errors 
and detect errors of 2 bits. You can choose 
between standard parity memory and 
EDAC memory when you purchase the 
system. 

The price of the NCR system with 16 
MB of EDAC memory is $9130. If you 


260 BYTE • JULY 1992 
































DUELING DX2S: THE FIRST 486 CLOCK-DOUBLERS 


Compaq Desikpro SOM 
Northgate Elegance ZXP 


BYTE BENCHMARK INDEXES 

Dell PowerLine 450PB'2 Gateway 50-MHz 4660X2 EISA IDS l□S45012 

Tandy mO EP Zeos 4660X2/50 


NCR System 333S 


DOS APPLICATIONS 


Word Processiitg Spreadaheei Database 


Development 


Sctentrfic/ 

Engineering 


S:. 

Belter 


Word Processing Spreadsheet 


.1 





Development 


SclentHIc/ 


CAD 


Overall 




OveraD 


DOS LOW-LEVEL BENCHMARKS 


CPU 


Setter 


FPU 


Disk 


Video 



Aftthniettc Ohrystone 2 


K 

Better 


Woi^ 


E«:acl 


File Copy Pipe-Based 

Throughput Context Switching 


Shell Scripts 



Overall 



■ 


m 


All resulls are Indexed, and higher numbers Indicate batter perfonmancH. For each irvctex 
in Ihe DOS and Windows tests, a Compaq Deskpro 38&'33L mnning Compaq DOS 5.0 
and Windows 3.0 - 1. For each index in the Unix tests, a Sun Sparcstatlon IPC = 1. The 
overall index la the average Index of the individual tests. 

The BYTE low-level benchmark suite Identities relative performance at the h ardware 
level, breaking down perfonnance by system component. The results of these tests can 
help you to Identify the relative performance ol a given subsystem and to determine where 
performance bottlenecks may lie. For a complete description ot these teste, see ‘BYTE's 
New Benchmarksr New Looks. New Numbers," August 1990 BYTE. The BYTE low-level 
benchmarks, version 2.2, are available In the byle bmarks conference on BIX, or you can 
contecl BYTE directly. 

BYTE’s application performance suite measures the performance you can expect to see 
running a given application category under a given operaiing environment. We test under 


two environments: DOS 5,0 and Windows 3,0. We test six applicatjon categones for each 
environment, running test scripts using the following programs: Word Processing: Word' 
Perfect 5.1 and Lotus Ami Pro 2.0; Spreadsheet: Lotus 1-2-3 release 3.1 and Microsoft 
Excel 3.0a; Database: Software Publishirig Superbase 4 version 1,3 and Borland dBase 
IV: Development: Boriand Turtx) Pascal for Windows and Microsoft C 6.0; Sdentific/ 
Engineering: MathSoft MathCAD tor Windows 3.0, The MathWorks MalLab 3.5k, and 
Computing Resource Center Biturbo State 2.1; CAD: Autodesk AutoCAD release 11; and 
Desktop Publishing: Aldus PageMaker 4.0. The data tiles and test scripts are available 
from BYTE. 

Our Unix tests show relative performance for double-precision arithmetic, the Dhrystone 
2 benchmark, spawning a process fexodOJ, file copy throughput, pipe-based context 
switching, and running a shell script with eight concurrent scripts running. Unix bench¬ 
marks are available on Usenet, from Demollnk, In the listings area on BIX, or on disk. 


IDS's !DS450i2 turned in a surprising firsi-place finish on BYTE's iowdevel CPU benchmarks. The AMf-based 4S6DX2, 
equipped with a 64-KB cache, outran the others despite its least-expensive status. When it came to application tests, however, the 
Compaq, Dell, and NCR machines shared top honors. 


opt for 8 MB of parity memory, which is 
closer to the configuration offered by oth¬ 
er vendors, the System 3335 will run you 
$8090. 

NCR's system has an attractive, solid 
build, with a modest footprinL Under the 


hood are four unused Micro Channel ex¬ 
pansion slots (three 32‘bit, one 16-bit) and 
six proprietary slots. The proprietary slots 
accept the replaceable CPU board, the 
SCSI controller, and up to four memory- 
expansion boards; the fourth memory-ex¬ 


pansion slot overlaps the 16-bit Micro 
Channel slot, so both can't be installed 
simultaneously. All three of the system's 
drive bays are for 3^-inch drives; the case 
makes no mechanical provision for 5!^- 
inch drives. 


continued 
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Photo 2; Nonhgate "s unique ZIF socket 
makes it easy to instail new proceMors 
as more advanced devices become 
available. 


Northgate Elegance ZXP 

The Nonhgate Elegance ZXP offers a 
twist. Its processor is mounted in a ZIP 
(zero insertion force) socket* allowing you 
to swap processors easily (see photo 2). 
Once you’ve chosen your processor* you 
set junipers to configure the ZXP for the 
clock speed and type of 486 you've in¬ 
stalled. The system includes a 64“RB seC“ 
ondary cache. 

My review ZXP came in a tower case 
with two floppy drives, a 300-MB SCSI 
hard drive, and a 1-MB Orchid Fahren¬ 
heit 1280 video controller. Five of the sys¬ 
tem's seven expansion slots remained open 
for additional add-in boards. 

The Northgate Elegance ZXP sells for 
$4599, including DOS 5.0, Windows 3.1, 


and a mouse. This price also includes 24- 
hour, year-round technical support. 

Tandy 4850 EP 

Tandy’s 4850 EP system comes with a 
single floppy drive and a 202-MB SCSI 
hard drive connected to an Adaptec SCSI 
controller. The system motherboard inte¬ 
grates a Super VGA video controller with 
512 KB, expandable to I MB. Tandy’s 
VGM 440 monitor provides a reasonably 
good display, but it lacks the color bril¬ 
liance of some competing monitors. 

This ISA system includes a lowly 100- 
W power supply and three 16-bit ISA 
expansion slots (two are available for ad¬ 
ditional add-in boards). A PS/2-type mouse 
port is included, but a front-panel bard 
drive-access LED is noticeably absent. 

The Tandy 4850 EP sells for $5447, 
with DOS 5.0, Windows 3J, and Mi¬ 
crosoft Works. 

Zeos 486DX2.50 

The upgradable Zeos 486DX2-50 system 
comes with two Hoppy drives and a Sea¬ 
gate 426-MB SCSI hard drive. As with 
the IDS450i2, a 1-MB Diamond Stealth 
video board provides Super VGA graphics. 

The tower case holds a hefty 300-W 
power supply with a built-in surge sup¬ 
pressor, and the system offers eight ex¬ 
pansion slots, six of which are unoccu¬ 
pied. The replaceable processor board can 
accommodate an optional secondary cache 
module to boost processor performance, 
but my review system lacked the sec¬ 
ondary cache. Given the baseline system’s 
weak performance when compared to other 
DX2s, the 1200 128-KB cache module is 
probably a good investment. 


The price of the Zeos 486DX2-50 is 
good, however: $4305, including DOS 5.0, 
Windows 3.1, two Lotus applications pro¬ 
grams, and a mouse. 

See How They Run 
The figure shows the benchmark results. 
The winner is probably a surprise: The 
AMLbased IDS450i2 showed the fastest 
CPU performance. Most of the remaining 
systems are close to each other in proces¬ 
sor performance, although the Tandy and 
Zeos systems fell behind the pack. 

NCR’s System 3335 and Zeos’s 486¬ 
DX2-50 both exhibited particularly good 
disk performance. Most of the other sys¬ 
tems are in the same disk-performance 
ballpark, but the Northgate Elegance ZXP 
and the IDS450i2 gave poorer results in 
this area. Compaq and Dell seem to have a 
comer on the video-performance market, 
although the NCR Sy.stem 3335*s showing 
is also quite respectable. 

The Compaq Deskpro 50M, Dell Pow- 
erLine 450DE/2, and NCR System 3335 
scored the best overall results on the BYTE 
DOS and Windows application bench¬ 
marks. These systems showed the best mix 
of processor, disk, and video performance. 

The Compaq Deskpro 50M stands out 
as a particularly solid machine with good 
performance and an impressive video sub¬ 
system. And while it may not be much to 
look at, the IDS450i2 also stands out be¬ 
cause of its blazing CPU performance and 
appealing price, H 


Roger C. Alford, a BYTE consulting editor, 
is president of Programmable Designs, a 
Michigan-based electronics design firm. 
You can contact him on BIX as "rogera. ” 



COMPANY 1 

N FORM ATI ON 


Compaq Computer Corp. 

Gateway 2000 

NCR Corp, 

Tandy Corp, 

(Compaq Deskpro SOM) 

(Gateway 50-MHz 

(NCR System 3335) 

(Tandy 4850 EP) 

P.O. Box 692CX)0 

486DX2 EISA) 

Workstation Products Div. 

1800 One Tandy Center 

Houston, TX 77269 

610 Gateway Dr. 

1700 South Patterson Blvd. 

Fort Worth, TX 76102 

(800) 345-1518 

North Sioux City, SD 57049 

Dayton, OH 45479 

(817) 390-3011 

(713) 378-8820 

(800) 523-2000 

(800) 225-5627 

fax: (817) 390-2774 

Circle 1224 on Inquiry Cord. 

(605) 232-2000 
fax: (605) 232-2023 

(513)445-2078 

Circle 1228 on Inquiry Card, 

Circle 1230 on Inquiry Card. 

Dell Computer Corp, 

Circle 1226 on Inquiry Card, 


Zeos International 

(Dell PowerLine 45ODE/2) 


Northgate Computer 

(Zeos 4S6DX2-50) 

9505 Arboretum Blvd. 

International Data Systems 

Systems, Inc, 

530 Fifth Ave. NW 

Austin, TX 78759 

(lDS450t2) 

(Northgate Elegance ZXP) 

St. Paul, MN 55112 

(800) 289-3355 

12800 Garden Grove Blvd., 

Noithgate Park 

(800) 423-5891 

(512) 343-3653 

Building E 

7075 Rying Cloud Dr. 

(612) 633-4591 

fax: (512) 338-8700 

Garden Grove, CA 92643 

Eden Prairie, MN 55344 

fax: (612) 633-1325 

Circle 122S on Inquiry Cord, 

(714)530-8677 
fax: (714) 530-0815 

Circle 1227 on Inquiry Card, 

(800) 548-1993 
(612)943-8181 
fax: (612) 943-8336 

Circle 1229 on Inquiry Card. 

Circle 1231 on Inquiry Cord. 
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Introducing AST's New ft>wer Premium* Fnamily. 
With Microsoft® Windows"" perfonnance 4 times 
faster than DeU® 3Vs times faster than Compaq® and 
2 times faster than IBM® and NEC* ASTs new Power 
Premium computers have put this familiar Windows 
icon on the endangered species list 


Windows Performance Benchmark 



Based ^ Graphics WINMARKresults al testing perfnimed an 
33 MHz 4MmC systems is 640x460 resaludofl with 256 Calais using 
Ufts windows Berjchmart snttwaie veiston Z,50, 


From the creators of the world's fu^ 
fully upgradable systems, comes a 
new generation of staie-of-the-ait 
desktop computers featuring: 

Premium VGA Graphics. Un¬ 
equalled speed is just the beginning 
Our innovative subsystem supports enhanced video 
resolution modes of up to 1280 x 1024 and can display 
over 32,000 colors simultaneously 



CupicF-32™ Upgradability. ASTs award-winning 
Cupid-32 technology is stiU the industry's best, most 
complete upgrade solution. 

Extended Industry Standard Architecture (EISA), 
Take full advantage of today's EISA I/O cards while 
protecting your investment in existing ISA hardware. 

AST FlashBlOS Our simplified, software-based up¬ 
grade makes updatii^ your Power Premium's BIOS 
quick and easy without chip replacement 

High-F^rformanoe Processors With Cache. Built 
into each Power Premium is a powerful Imel486’" or 
Intel386’" processor and an ample supply of fast- 
access cache memory 


To receive your FREE videos "ASTs Power Premium: 
Innovation Reinvented," call 1-800-876-4ASI1 


(Twj rp-vm 

HI MX TZJ-nBSSS AST H i Hipf£et» gaw tiLm tei tL G&znd Semiet rj^rTfon 

^himtzr4LfiOO(K92AC:SdOlH aSI; itST PkEiniuin ^ 0)04.33, 

[ridmufla A^HhmkK. lix-Ttu Dnid Ifimlt ei t tthknuric nt bud CntitMcjatt Ail Dtlvr 


TirKvrdi, Ok. Ai nwvd 



COMPUTER 

The Povver Of Choice 


Cirda 19 on Inquiry Caid (RESELLERS; 20). 
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I Just 17 of More Than ID 


HALO Image File Format 
Library by Media Cybernetics 

InsiatU file support for your applications 
Add Irtiage fila reading and writing to 
your applications with the HALO Image 
File Fcumat Library Makes your 
application instantly compatible with 
hundreds of graphics and imaging 
products. Offers complais support for 
TIFF {Tagged Image File Format), PCX 
(PC Paintbrush). BMP {Wir>dowB 
Bitmap), and CUT (Dr. HALO). Works 
with Borland C+-i-, Turbo C. Tuito C+-i-. 
and Microsoft C. 

DOS Winduwj! 

LIST^ S249 LIST; $349 

PS Price: $199 PS Price: $179 
FastFaxts S6-Q73 


allCLEAR vl.l 

by Clear Software 

Give clarity and innpact to every 
policy, procedure, and written 
idea. allClear automaticaJly 
converts ordinary loKt into 
presentation-quality flow charts, 
diagrams and decision trees. Just 
like numbers are explained with 
pie, line and bar charts, aJtCLEAR 
illustrates words with diagrams- 
people learn faster and make 
fewer mistakes. 

UST:$300 PS Price: $259 
FastFaxts S73-003 


Matt Whelan*s Compiler 
KiC-dBASE IV® Edition 

by Nantucket 

Matt Whelan's Compiler Kit—dSASE 
IV Edition creates stand-alone, 
executable files from dBASE IV 
applications that can be freely 
distributed without royalty or runtime 
software. Using the compile 
capability In Clipper® 5 0 (software 
included In U.S.), Matt Whelan’s 
Compiler Kit accepts most dBASE IV 
programs without medifloaiion, 
producing .EXE files In one step. No 
knowledge of Clipper is needed. 
LlST:$n90 PS Price: $849 
FaxtFaxts 1139-006 


SQAiROBOT for Windows 

by Software Quality Automation 
Fully-automated test development 
and unattended lest execution for 
any Windows application. 

SO A: ROBOT generates scripts that 
can be maintained by non- 
programmers. Other unique features 
include: standalone or networked 
. operation; run-time only option: easy 
\ to use, intuitive user-interface; user- 
selectable recording level generates 
Visual Basic scripts or low-level 
mouse and keystroke journal; and 
integrated test reporting using SQA; 
Manager, winner of Computer 
L^nugage’s 1992 Productivity Award. 
UST: $495 PS Price: $479 

FfljiFarls 5305-003 


Clarion Profe&sionai 
Developer 2.1 
Competitive Upgrade 

by Clurion Inc. 

If you're In the business of 
developing database appEications, 
you have only one choice in 
DBMS toolS"the Clarion Professional 
Developer. And now tor a limited time 
only, you can upgrade from your 
existing database product to Clarion 
Professional Developer 2.1 for only 
$195. That’S $650 off the regular 
retail price. At £195, you cant’ 
afford to miss It! (proof of 
ownership required). 

LIST: $845 PS Price: $195 


TEMPRA PRO & 
TEMPRA SHOW 

by Mathemalica Inc. 

TEMPRA PRO Is the ultimats Imaging 
fool for scanning, editing, video 
capturing, and printing images up to 
16.7 million colors up to 8K by BK. 
TEMPRA SHOW j$ an Intuitive 
authoring system for creating Interactive 
presentations integrating graphiiis, 
audio (including CD-ROM and MIDI), 
video (vidoo-in-a-window and print-io- 
video), animation (.FU and .FllC tiles), 
text (up to 30 fonts) and wipes Includes 
a runtime module tor royalty-free 
distribution] 

i'EMPRA PRO TEMPRA SHOW 

L[ST:S4^5 LIST; S] 99 

PS Price: $3!>9 PS Pricer $149 

F, Fffjfe 5^23-001 F.Faxtf 5^22-f 11 


New Act! 2,1 
by Contact Software 

The Professional Way to Manage 
Your Contacts and Activities. 

ACTI the best-selling contact 
manager, is a powerful, yet easy- 
to-use program that automates the 
contact and calendar Information 
of business people. ACT! 
provides the database, scheduling 
and work processing functions 
needed by anyone with business 
contacts. Available in Sin^e-User 
and NetworK versions, ACTI is PC 
Magazine's "Editors' Choice’* for 
contact management software. 
L1ST;S395 PS Price: $329 

FastFaxts 2116-001 


The PKWARE Data 
Compression Library 

by PKWARE 

The PKWARE Data Compression 
Library allows software developers ' 
to add data compreasiGn technology 
to applications. The application 
program controls all data L/O, 
allowing data to be compressed or j 
extracted to any device or area of 
memory. Orly 35K of memory is 
needed to compress data, and only 
12K is needed to extraol data. 
Compatible with MSC, BC+h-, TC, TP 
6.0, Clipper. Basic 4.5.7.1. ASM. ! 
UST: $295 PS Price; $275 
fasiFaxts 3043-01 / 


























































00 Reasons to Shop Hie Shop^ 









UiiiWP 


Thompson Toolkit + 

AWK Compiler 

by Thompson Automation 

Over 100 UNIX compallble uliJines, 
a cammand shelly and powerful 
AWK Compiler make sOorl work ol 
programming tasks. The Thompson 
AWK Compiler is a real language 
with many new fur>ctlons. Compiled 
AWK programs are fastj use 
extended/expanded memory trans- 
parentiy, can call functions written in 
C and be distributed royalty free. 
Easy to leam and easy to use. 

Kor DOS For DOS+OSW 

LIST: S349 LtST: $449 

PS Price: $335 PS Price: $429 

FastFai^ 2S97-0{j^ 


F77L- EM/32 Version 5*0 

by Lahcy Computer Systems 

Industry leading 32-bFt Fortran 
Language System mdudea Phar 
Lap's 386/ DOS Extender. This 
VCPl. XMS. and OPMl compliant 
extender enables users to access 
up to 4GB and operate in the MS 
Windows DOS box. The extender 
Is royalty free and includes virtual 
memory support. New 
with Version 5.0: 32-bit debugger, 
arrays beyond 16MB, com pres- 
sion linker, and 486 optimiza¬ 
tions. Support for popular VAX, 
IBM VS, and 90 features. 

LIST: $1195 PS Price: $1649 
FastFaxts S34^52 



DataBoss 3*5 

by Kedwell Software 
Works with your compiler to 
generate complete, working 
relational database applications in 
error-free C, C++ or Pascal. 
DataBoss cuts your development 
time in half, but still gives you the 
flexibility of traditional methods. 
You quickly create entry screens, 
menus and reports and build 
single-user and networked multi¬ 
user systems. Customizable 
source code is included, and you 
pay no run-time royalties. Ever. 
UST: $695 PS Price: $615 


FaslFaxts 5277-001 





w 


Q+E DataBase Library 1,0 

by Pioneer Software 

Write one application that works 
multiple databases! Don’t rewrite 
code just to use a different 
database! With Q+E Database 
Ubraiy (QELIB), your applications 
can simultaneously and identicaily 
acces, query and edit DB2, Oracle 
SQL Server, Sybase, Netware 
SQL, Ingres, XOB, SQL Base, 
Btrieve, OS/2 EE DBM, Paradox, 
dBase, Exei XLS files, and text 
files. If your favorite tool can call a 
DLU you can use QELIB i 
UST: $399 PS Price: $379 

FasiFaxts 2137^012 



Smartcom n’^for the 
Macintosh® 

by Hayes Microcomputer 

Smartcom II® for the Macintosh* 
Praised by software reviewers and 
users as the most reliable, easiest to 
use Mac oommunicatjons software 
available. Smartcom II supports 
System 7, XMODEM, YMODEM and 
ZMOOEM, and all popular modems 
plus the advanced features of Hayes 
Smarlmodem and V-series products. 
Other features include support for 
MuiliFinder®, Autopliot sequences to 
automat© communications, and 
interactive Graphics. 

UST: $149 PS Price: $1G9 

FastFaxts 19S2-925 



WindowsMAKER'^'Prof. 

by Blue Sky Software™ 

WindovvsMAKER Protsssional is 
considiered the Industry Standard 
Protolyper and C/C++ Code Generator 
for Wlrnlows. New archtieciura uses 
Snap on knowledge- bases for gener¬ 
ating ANSI C, MFC C++ or OWL C++ 
code. Design appilcations by pointing & 
clicking. vTsual Prototypef and 
embedded dialog box editor lets you test 
the look & reel and make changes on 
the fly. True code technology ensures 
that user code is preserveo during code 
regeneration. Generates the Windows 
.EXE with fully commented C or C++ 
source code & production fifes. CUA 
&SAA compliant. IncLToolbar supporl. 
No royalties. Highly Recommended. 
LIST: $995 PS Price: $B95 

FastFaxt<! 200i-0l4 



WATCOM C9.0/386 
by WATCOM 

Develop and debug 32-bit 
applications for extended DOS, 
Windows and OS/2 2.0. Includes 
royalty-free 32-bit DOS extender, 
true 32-bit Windows GUI 
Application Kit, our fast, tight, and 
reliable 32-bit Code Optimizer, 
licensed Microsoft Windows SDK 
Compoihents, an interactive 
Sou roe-Level Debugger, an 
Execution Profiler and Morel Now 
mdudes OS/2 2.0 support 

LIST:SS95 PS Price: $739 

FastFaxts 1044-029 



BLAST® Remote Control 
for use w/ Procomm Plus® 

by U.S. Robotics 

Procomm Plus* is a great 
communications program-but, it 
doesn't do remote c?ontro|. This 
breakthrough program adds 
Remote Control Plus! Now, 
reaching out and taking control of 
another PC is as easy as 
downloading a file. 

Here's the best part, you'll have no 
new interface to learn because It 
works inside your existing 
Procomm Plus programi 
LIST: $69 PS Price: $59 

FastFaxts 1674-055 
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No Matter What Your GUI Destination 


:aseworks 



Now You Don’t Have to Worry About Choosing the Wrong GUI Development 
Path...CASEWORKS Lets You Easily Change Direction — by Switching 
Languages or Platforms — Without Wasting Any Time! 


All of the choices surrounding Graphical User Interfaces 
(GUIs) can make picking a GUI development path seem 
impossible. Deciding between Windows™ or Presenta¬ 
tion Manager™ (PM) is only the first step. You need a 
tool that lets you generate code to Windows or PM for a 
variety of languages and APIs, and that lets you migrate 
interfaces among languages and platforms if you change 
your mind. CASE:W^^ and CASE.PM^^ am the only tools 
that give you that flexibility. 


no learning new APIs and class libraries, no wasting time. 
You can even migrate the interface to PM. 

CASEiPM for Presentation Manager Development 

When you're developing “mission-critical" applications 
for OS/2'^'^, you need a strategic tool that can build PM 
applications for both 16- and 32-bit PM environments. 
Our new CASEiPM Workbench tool builds applications 
that leverage IBM's new CUA '91 interface guidelines. 


CASE:W for Windows Development 
Windows developers face the challenge of migrating 
from C to C++ and class library programming* CASEiW 
makes it easy by generating source code for the three 
“standards" of Windows programming: the Windows C 
API, Microsoft Foundation Classes™ and Borland's 
ObjectWindows™* 

Simply buy CASE:W along with a “Knowledgebase" 
for C, or C++ and a class library. Use the visual designer 
to create and test your interface* Then generate expert- 
level, tightly-written, thoroughlyKlocumented code from 
the knowledgebase you've chosen* If you want to use 
your interface in a different environment, simply buy that 
knowledgebase and generate again. No rewriting code, 


The Safest Development Route 
With CASEWORKS, you get the security of using the 
leading GUI development tools, Microsoft® includes a 
version of CASE:W with its QuickC^'^ for Windows, and 
more corporations use CASEiPM fordeveiopingstrategic 
PM applications than any other 3GL tool. Both tools 
generate code without restrictions, letting you add any 
code, anywhere* Plus, a regeneration facility preserves 
your changes* And you control the generated code, with 
no proprietary languages, runtimes or licensing fees. 

Don’t avoid making a decision because you're un¬ 
certain which way to go. Choose the only company that 
can take you to Windows or PM, through any develop¬ 
ment route, without wasting time, money or develop¬ 
ment resources: CASEWOR^. &V792 


What is Fiastf^xts? 

Get literature on any of our rnore than 10,000 products via fax 
machine 24 hours a day, 7 days a week. FREE! 

Cail: B17-740-0025 from any fax machinel 
Follow the voice computer's instructions and enter your 
product's code number. Product literature prints o\A of your fax 
machine instantly. 
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National Accounts 800-446-1185 

90 Industrial Park Road, Hingliam, MA 02043 • Canada 
800-446-3846 • MA 617-740-2510 • FAX: 617-749-2018 
Credit card orders processed only when product is shipped. 
Alt prices subject to change. International prices will vary, 









REVIEWS 


APPLICATION 


Borland Builds a 


ROBERT VANNATTA 


B orland's nonslop flow of enhance- 
nients to QualLro Pro has resulted, 
with version 4,0, in a powerful 
spreadsheet product that continues to give 
DOS users a good alternative to Lotus 1-2- 
3. This new release has been improved 
with better printing features, faster font 
scaling, push-button operation, auditing 
functions, and network support. The pro¬ 
gram still doesn’t let you have muliipage 
worksheets, hut you can group as many 
as 32 worksheets into a so-called work¬ 
space, 

Quattro Pro has always been praised for 
its good-looking output, but with this new 
release, it’s even better. Quattro Pro 4,0 
comes with enough fonts to suit the needs 
of most spreadsheet users. But more sig¬ 
nificantly, the program now incorporates 
Bitstreani’s font-scaling technology, which 
is similar to Adobe Type Manager. Previ¬ 
ous versions used a different Bitstream 
technology (Fontware), which was much 
slower at building screen fonts, (Version 
4,0 can handle these older fonts, so you 
can use worksheets done with earlier re¬ 
leases and they will print out looking the 
same.) 

Getting a spreadsheet to fit on paper is 
just as difficult as getting it to fit on¬ 
screen, Not everyone has a printer that 
can handle giant columnar paper. My 
trusty Texas Instruments 810 seven-pin 
dot-malrix printer still sits at my side, 
ready to mash a box of greenbar paper on 
a moment's notice; but these days, more 
often than not, it serves as a table to sup¬ 
port my smallish NEC Pin writer P2200, 
The latter is what Borland had in mind 
with the design of Quattro Pro 4.0. (Of 
course, support for numerous other print¬ 
ers is provided as welL) 

When it comes time to print, the printer 
driver takes notice of how big your paper 
is and automatically scales the document 
down so it will fit on the paper. If you 
don *t want to take your chances on an 
auto-scaling routine, you can set the scal¬ 
ing manually. This is particularly appro¬ 
priate if you are printing several docu¬ 
ments and you would like a consistent 
appearance. For print to fit” to work, you 
need a printer that will print in graphics 
mode. 

You can define custom styles for work- 


Better Quattro Pro 


Quattro Pro 4.0*s 
SpeedBar (below 
the standard menu 
Ime at the top of 
the screen) lets 
you activate 
operations, such 
as choosing a 
typeface, by 
pressing a button. 





sheets. Each style is a collection of at¬ 
tributes (e.g., type of font, shading, color, 
alignment, and numeric format) that you 
can then apply to an entire .sheet or just 
to part of it. For example, if you want your 
totals to stand out from the rest of the 
page, you can set up a style for that; this 
might include a bigger type size and bold¬ 
face print, 

Quattro Pro 4,0 has a spooler that al¬ 
lows printing to be done in the background. 
The spooler isn’t the greatest thing since 
sliced bread, but it works. I am used to the 
system spooler that runs smoothly in the 
background of Digital Research’s Mul¬ 
tiuser DOS, and I frankly found this one 
quite annoying, as its activity, which was 
nominally in the background, generated 
snow flurries on a CGA monitor, a selec¬ 
tion in the screen options menu called 
CGA Snow Suppression is intended to pie- 
vent this flickering. 

Analyzing with Graphics 
In another enhancement to Quattro's ai- 
ready-considerablc graphics facilities, Bor¬ 
land has added what it calls analytical 
graphing. Data series for a graph no longer 
need be just a column or a row of data; 
rather, the input series can now be defined 
as a moving average or an aggregate. An¬ 
alytical graphing basically lets you look 
ai data from different perspectives and 
then graph the results without changing 
the original worksheet. 

Suppose, for example, that your work¬ 
sheet totals product shipments on a month¬ 
ly basis, but you want to see them on a 
weekly basis. Quattro Pro wUI now let you 
examine and graph this information as a 


weekly series without changing the month¬ 
ly series. After you’ve chosen the data you 
want to study, you then pick the type of 
analysis you want to apply. This new fea¬ 
ture can save you from the lime-consum- 
ing process of redoing an entire spread¬ 
sheet. 

Getting Audited 

In a somewhat overdue response, Quai- 
tro Pro now has an audit function, which 
is intended to help get the sheet right in the 
first place. The real tragedy of the audit 
function is that it is weakly implement¬ 
ed. It will produce a display of dependent 
cells and will ferret out blank, ERR (a cell 
containing an invalid fonnula), label, and 
circular references, as well as external 
links. While this compares favorably with 
the AUDITOR.ADN bundled with Lotus 
1-2-3 release 2.3, it is sorely lacking when 
compared to the SuperCalc 5 audit facil¬ 
ity, Missing features include orphan name 
and ceil locators, as well as locators for 
named ranges and overlapping named 
ranges. 

In an effort to prevent the errors in the 
first place, Borland has added a provision 
for documenting important parts of the 
sheet. You can add comments to range 
names, formulas, and graphs, among oth¬ 
er things. Additionally, you can password- 
protect formulas; any action that would 
change a formula generates an error mes¬ 
sage. 

It seems that there is no place for this ex¬ 
tended information in the Lotus WKl for¬ 
mat, however. If you save in the WK1 for¬ 
mat, your carefully conceived passwords 
and comments are stripped away without 
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BORLAND BUILDS A BETTER QUATTRQ PRO 



BYTE BENCHMARK RESULTS 


Recaic Savage 


A/llnimum ReCaic (800 and 32,000 cells) 


Ouattrei Pm 4.0 
Ouaitm PmS.O 
SuperCaJc 


ecoc«ns 


3a,000ceNs 


< Bett 

ef 

Worse 

► 

1 I 

u 



_'_j 


- 

I 

zi] ' 

1 

1 j 



- 



■4 Better 

Worse ► 






1^ 1 

1 









F 






Quattro Pro 4.Q performs almost iderukalty lo version 3.0. 
a cakulating engine, if s in the same class as its chief compeft- 
lor. Lotus 1-2-3 release 2.3. The Savage tests measure float- 
mg-point operaftons. Load Savage determines the had time of 


a 320-row by WO-cohmm spreadsheet. Recak Savage mea¬ 
sures recakidation speed. MatliMix tCsSts basic math opera¬ 
tions. Mimmiirn ReCak determines if a program recalculates 
only the cells affected by a change or the entire worksheet. 


ACTION SUMMARY 


■ WHAT QUATTRO PRO 4.0 DOES 
The latest version of Borland's 
spreadsheet program for DOS 
lets you calculate numeric data, 
sort data, and present results in a 
graphical fashion. 

■ UKES 

Works well in tight memory 
spaces; transparent network 
operations; optional WYSIWYG 
mode; and fast font scaling. 

■ DI5UKES 

Weakly implemented audit 
function; doesn't handle 
multi page worksheets. 

■ RECOMMENDATIONS 

Users of 3.0, especially if on a 
LAN, should upgrade; DOS users 
looking for their first spreadsheet 
would do well to consider 
Quattro Pro. 

■ PRICE 

$495; LAN package (one user), 
$395 

■ FOR MORE INFORMATION 
Borland International, Inc. 

1800 Green Hills Rd. 

P.O. Box 660001 

Sootts Valley, CA 95067 

(408) 438^8400 

fax: (408) 439-8050 

Circle 1239 on Inquiry Cardi 



even a warning message. 

Borland has added user-deTinable nu¬ 
meric styles lo version 4.0. (SuperCalc 
users will point oul that they have had 
them for 10 years.) The most useful thing 
about Uiem is that you can attach a leading 
or trailing string lo a number. For exajople, 
lumber rnercharits can define a numeric 
mask dial will print witli a trailing Af, as in 
lOOM. 

lust Push the Button 

For rtxicnt lovers, the new Quattro Pro has 
what Borland calls the SpeedBar, which 
is a collection of push-button shortcuts. 
Instead of dragging down a menu to initi¬ 
ate a function, you just click on a button. 
The Speed Bar is simiku’ to the button bars 
in Windows word processors and was 
called the mouse palette in previous ver¬ 
sions of Quattro Pro. 

Most of the SpeedBar buttons, which 
arc available in both the character mode 
and the WYSIWYG mode, are for apply¬ 
ing fonts and styles to text. But there's 
also a novel button that enters an @,sum 
formula. Tliis sum button lets you quickly 
get a total of columns and rows. 

Progressive LAN Support 
LANS are pandemic today, and Borland 
knows ihi.s. One of the things that I have 
found particularly pleasant about the Bor¬ 
land line of products is that they all have a 
consistent way of implementing LAN sup¬ 
port; it is designed in. as opposed to be¬ 
ing hung on. 

The LAN features in version 4.0 are 
for Novell NetWaie users (either NetWare 
286 2.15c or higher or NetWare 386 3.1 or 
higher). Specifically, you can now log on 
lo network file servers, map to volumes 
on those servers, print to print queues, and 
monitor a print queue from inside Quat¬ 


tro Pro. These network operations are 
transparent from within the spreadsheet 
program. 

Borland uses a progressive LAN li¬ 
censing approach, which requires you to 
have a license count equal to the number 
of users that will be active at any one time, 
irrespective of the size of the LAN. In 
other words, if you have 20 workstations, 
bill only iO people will be using the pro¬ 
gram at the same time, you need a 10-user 
license. During the installation, you pledge 
the appropriate number. The furnished 
metering software enforces the eount and 
keeps users from walking on one anoth¬ 
er's files. 

On a shared network directory, the first 
user to open a Quattro Pro file has read/ 
write privileges to it. Other users can have 
read acces.s to it and can make changes to 
it, but they can’t then save the file with 
the same name in the same directory; try¬ 
ing to do so elicits a "‘sharing violation’’ 
error. 

The LAN in stall ati on is well docu¬ 
mented. My only complaint is that the me¬ 
tering software cannot tell a virtual user 
from an actual user. 1 rm into a problem 
here using Digital Research’s Multiuser 
DOS. Each DRMDOS physical console 
supports up to eight virtual consoles. Con¬ 
sequently, if you are a power user and want 
lo load several copies of Quattro Pro in as 
many virtual consoles on your terminal, 
you can do so, but the metering software 
counts each load as a user against your li¬ 
cense count. 

Mostly Lotus-Compatible 

No spreadsheet review is complete without 
a few raves and brickbats over the issue 
of “compatibility.” This is a tricky issue, 
because Lotus is currently marketing at 
least three spreadsheets that to some degree 
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XTRADRIVfi" 

creates a second hard disk 
at a fiaction of the cost. 




Want to run Windows'" and other 
memory-intensive software—but short on 
hard disk space? Wish you could have an 
“extra drive” for all your applicatioas and 
documents? DT’s XtraDrive is the 
answer—die aftbrdable. safe, easy way to 
instantly double your hard drive capacity! 


Choose the ease 

ofXTfuJ)mf. 

Som'AkEorthe 


XiHAOm 
HmW.ARL 


0tT^. 


• X'fSADRix'ElsMordabie. It costs 
hundreds less than a new disk drive. 

• XhraDrive Is Safe. Its patented teless 
data compression technology is totally safe 
for your dita 

• XtraDriati Is Easy to Install and De-install. 
Install XtoaDrive Software with a few 
menu-driven commands... or snap in 
XtraDrive Hardware in moments, with no 
switches or jumpers needed. Either way, 
XtraDrive is the only data compression 
product that supports de-installation without 
reformatting. 

• Xtr.aDr]ve Is Transparent. It looks and 
acts exactly like a second hard disk—use the 
same DOS commands you’ve always used. 


It’s fully compatible with your favonte 
applications and utilities, too... Windows, 
Norton, PC Tools Deluxe and more. 

■ XtraDrive Is High Performance. 

The optional XtraDrive Hardware module 
offers the highest perfonnance data compres¬ 
sion solution in the industry. 

Whetlier you own a system that’s 
stmgghng to handle the storage require¬ 
ments of current softw'are... or a laptop 
that can’t keep pace with your storage 
n^... choose XtraDrive today for the 
easy, affordable solution to your hard drive 
storage demands! 

Call nr today at 408-727-1885 for the 
XtraDrive dealer nearest you. 


miiiiL 
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XtraDrive E a ttadcraark of Integraitd InfirminHoni Tcdrnnloiy, Trti;, 
All fldKi itBficsf are Jradmarks of tklr nspeolvc ctHnjianies, 
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BORLAND BUILDS A BETTER QUATTRO PRO 


aren’t compatible with each other. Histor¬ 
ically, Quattro Pro has received high marks 
for Lotus compatibility, because it worked 
seamlessly with the file format associ¬ 
ated with 1-2-3 release 2.01 (the WKl for¬ 
mat) and because it supported every feature 
of 1-2-3 release 2.01. 

In one sense, you csm argue that Quattro 
Pro is more Lotus-compatible than ever. 
In addition to its traditional grasp of WKl 
files (1-2-3 release 2.x format), the pro¬ 
gram can also read the newer WK3 for¬ 
mat (1-2-3 release 3.x and 1-2-3 for Win¬ 
dows). Additionally, it can read data in 
the ALL format (us^ by the Allways add¬ 
in), the FMT format (used by Impress), 
and FM3 (the 1-2-3 release 3.1 WYSI¬ 
WYG format). 

But the true “file formal” of 1-2-3 re¬ 
lease 2.3 is WK1+FMT, with the classic 
WKl file holding the data and the primi¬ 
tive formatting information and the FMT 
holding the extended formatting informa¬ 
tion. According to this definition, bidirec¬ 
tional compatibility collapses, because 
Quattro Pro wonT generate an FMT file. 

Similarly, Qualiro Pro provides “sup¬ 
port” for the Lotus WK3 format, but, due 
to logical differences in the software, that 


support is limited. Quattro Pro will let you 
open a WK3 file (it opens it as a 2.x fie), 
but if the file uses a feature specific to 1- 
2-3 release 3, Qualiro Pro has to work 
around it. For example, if the 1-2-3 file 
contains multiple spreadsheets, Quattro 
Pro loads them in as separate files. The 
program converts references to three-di¬ 
mensional blocks to complex formulas. 
Quattro Pro will not convert references in 
macros. Graphing features unique to re¬ 
lease 3 are not supported a! all 

Besides Lotus formats, including Sym¬ 
phony, Quattro Pro 4.0 can handle files 
from Paradox, dBase, Reflex, Harvard 
Graphics, SurPass, VisiCalc, and Multi¬ 
plan. 

Performance Stays the Same 
No significant performance enhancements 
are evident in Quattro Pro 4.0. BYTE Lab 
benchmarks indicate that this new release 
runs on a par with 3.0 (see the figure). In 
terms of recalculating speeds, Quattro Pro 
remains comparable to its rival, 1-2-3 re¬ 
lease 2.3. Quattro Pro 4.0’s calculation 
performance slows down in WYSIWYG 
mode, so you might want to work in char¬ 
acter mode and switch to WYSIWYG only 


to check graphs and other visual elements. 

Conservative users of Quattro Pro will 
be relieved to know that the core of their 
favorite spreadsheet is very much the same, 
even though it may look a little different. 
Version 4.0 brings strong NetWare sup¬ 
port, outstanding style and formatting fea¬ 
tures, a print spooler, improved font budd¬ 
ing, and SpecdBar buttons. Places to insert 
comments and a rudimentary audit func¬ 
tion should make the sheet more reliable. 
The program’s failure to recognize and 
exploit large amounts of expanded mem¬ 
ory, and the lack of support for multiple 
logical sheets within a single physical file, 
remain serious negatives for power users. 

For the DOS user who wants a Lotus- 
compatible spreadsheet that performs well 
on low-end PCs, has good graphics capa¬ 
bilities, and produces sharp-looking output, 
Quattro Pro is an excellent choice. ■ 


Robert VanNana is an attorney in He¬ 
lens, Oregrm. His office uses a single 3S- 
MHz 486 computer running Digital Re¬ 
searches Multiuser DOS and supporting 
six terminals. He moderates the spread¬ 
sheets conference on BIX, where you can 
reach him as ''rvannatta.'e 


AITech VIDEO SOLUTIONS! 

Peaiuring: 


ProVGA/TV Plus \ ProPC/TV 


• Connects to VGA card feature 
connector to convert VGA display ^ 
into NTSC/PAL or S-VHS video 
signal. 

• Switchable between high ^ 

resolution or flicker reduction mode. 

• Multiple VGA brightness levels, multiple chroma 
key functions, Windows compatible. 

• Converted VGA can be genlocked to external input 
NTSC/PAL or S-VHS for multi-image video 
presentations. 


• The take anywhere, pocket size 
external device used to convert 
VGA text and graphics into the 
standard TV broadcast signal, 

NTSC, S-VHS or European PAL. 

• Connects to the 15-pin connector on your 
Laptop, Portable or .standard PC/AT just like a 
computer monitor. Takes the VGA signal and 
outputs to NTSC or S-VHS devices like TV’s, LCD 
or video projection systems, VCR's and VTR’s. 

• Includes standard RCA jack cable and S-VHS DIN 
connector. 





Aitedi (ntentatlonal Corporation • S3 0 Hill view Court • Suite 145 • MHpitus • CA • 95035 Call Toll Free 1-S00-B82-8184 
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with DT’s Advanced Math Coprocessor 



Tough applications slowing you down? Ill's Advanced Math Coprocessor 
is a simple addition to your system that can instantly speed up performance by 
up to five times or more! 

Guaranteed to be fully compatible with all 286,386DX, or 386SX systems 
and software, IIT’s Advanced Math Coprocessors mn up to 2x faster and use 25% 
less power (perfect for portables!) than the leading competitor’s. 

And best of all, UT warrantees every Advanced Math Coprocessor for the 
lifetime of your system! 

Put an Advanced Math Coprocessor to work for you today, and finish faster! 


Call now for more information—l~800’832-0770 or 408-727-1885. 
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The Intel Inside Logo is a trademartt of Intel CorpciraQon 

Technology You Can Count On 


486/860 Speed... 
Microway Quality. 




Microway has engineered four distinctive black tower 
systems. The 486-B2T is designed for high-end users. 
It comes standard with American 486 motherboards and 
power supplies, yet has a reasonable starting price of 
$2,195. A broad range of options can be installed including 
high speed and capacity hard disks, intelligent serial con¬ 
trollers, tape back-up units, high end graphics adapters 
and our Number Smasher- 860 . These systems are ideal 
for configuring Novell or UNIX file servers, multiuser 
systems, and workstations for graphics, CAD and scien¬ 
tific uses. The 486-B®T comes with dual fans. Across the 
Board™ Cooling and American industrial grade power 
supplies. All systems are thoroughly tested, burned in and 
include the best technical support in the industry, which 
we’ve provided since 1982. 


Number Smasher-860 


lay to 

Microway's 40MHz Number a 

four-way interleaved 64-bll mefffbfy s^em that runs at 
160 megabytes/sec. The Number Smasher's i860 has 
been clocked at 80 megaflops doing matrix multiplies, 67 
megaflops doing FFTs and 11,8 Double Precision Linpack 
Megaflops on large arrays—ten times the speed of a 486 
and twice the speed of a Cray IF! One happy user 
recently reported that his "Baby Cray" was happily 
humming away saving him thousands of dollars per 
month in 3090 rentals. The Number Smasher comes with 
the finest i860 compilers on the market, your choice of 
Microway's NDP™ FORTRAN, C|C++ or Pascal. 


Call or write today for more Information on Microway’s 
new black tower systems. 


Corporate Headquarters, Box 79, Kingston, MA 02364 USA • TEL 508-746-7341 • FAX 508-746-4673 • U.K./Europe 081-541-5466 
France 01 43 2 69593 • Germany 069-75-2023 • Holland40 836455 • Italy 02-74.90.749 • Japan 0474 23 1322 • Norway 6-892020 


















REVIEWS 


APPLICATION 


Arago Raises the Xbase Ante 


Screen 1: 

Although 
cha racte r-based, 
Arago follows 
CUA guidelines to 
present you with 
an interface that 
looks more 
modem than those 
of some competing 
products. 
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Screen 2: Aragons 
Panel Painter lets 
you test the 
behavior of screen 
objects. If you 
attach code to a 
panel, the Panel 
Painter will 
execute the code 
when you trigger 
the related event 


MARC SCHNAPP 


T here's a new dark-horse candidate in 
the Xbase race. With Borland’s take¬ 
over of dBase and Microsoft’s acqui¬ 
sition of FoxPro, Xbase—now enshrined 
as the PC database community’s preferred 
development environment—looked like it 
could become a two-party system. But 
there’s a new entry in the race: Wordiech 
Systems, with its dBase TV-compatible 
Arago. 

The Arago product family consists of 
dBXL, an interactive environment, and 
Quicksilver, a compiler. The two are avail¬ 
able as a bundle called Arago Profession¬ 
al. Both products rest on the same code 
base; this makes Wordtech the only vendor 
to have released a coordinated dBase TV in¬ 
terpreter and an .EXE compiler. 

Wordtech Systems has produced sev¬ 
eral releases of dBXL and Quicksilver, 
but Arago is built on a reformulated code 
base. It’s highly compatible with dBase 
TV but sports a more modem user inter¬ 
face that follows IBM’s CUA (Common 
User Access) guidelines (see screen 1). 
Plus, Arago has language extensions to 
enable developers to create simple event- 
driven applications. 

According to initial performance tests, 
the product line offers speed comparable to 
that of FoxT^o 2.0 and outpaces dBase TV, 
while providing a better user interface 
paradigm than either of its DOS-based 
competitors. 

Arago builds applications with a series 
of character-based panels. A panel is a 
rectangular frame onto which you place 
screen objects, such as pull-down menus, 
list boxes, radio buttons, check boxes, 
browse tables, and scrolling text editors. 

Wordtech’s designers have devoted con¬ 
siderable effort to usability and friendli¬ 
ness. On machines with EGA or VGA 
cards, Arago replaces several of the stan¬ 
dard characters on your video card with 
custom fonts. Asa result, Arago presents 
you with round radio buttons and push 
buttons and square check boxes. 

Although Arago supports the dBase IV 
windowing syntax, you get the same stat¬ 
ic objects you’ll find in dBase IV 1.5. 
Wordtech does not adopt FoxFVo’s more 
robust event-driven windowing. FoxPro 
handles window access as events; you can 
click on any live window at will, and it 
gains focus. Arago and dBase TV windows 


are accessible only through expUcit calls in 
the source code. Because the behavior of 
Arago windows is relatively limited, the 
product lacks a raft of window query func¬ 
tions (e.g., WVTSIBLE( ),WONTOPf ), 
WCHILD( ),andWEXIST( )). Although 
Wordtech did not invest its efforts in ad¬ 
vanced windowing technology, the com¬ 
pany dedicated considerable attention to 
the behavior of panels. Each panel has its 
own context, and the objects placed on a 
panel participate in that context. The pan¬ 
el syntax is borrowed largely from dBase 
TV’s windowing language. Pull-down 
menus use identical syntax, while list box¬ 
es are inherited from dBase IV pop-up 
menus. 

Panel Painter’s Productive 

Arago proves that visual programming can 
work in a character-based environment. 
By permitting you to test the behavior of 
screen objects, Wordtech’s Panel Painter 
(see screen 2) transcends FoxPro’s screen 
builder. Place a list box on a new panel, 
and you can immediately test the panel’s 
refresh behavior. Attach code fragments 
to a panel, and the Panel Painter will exe¬ 
cute the code when you trigger the appro¬ 
priate event. 


The benefits derive from the intelligence 
of Arago’s underlying CUA design. Ttather 
than treat check boxes and the like as pic¬ 
ture format clauses (the way Foxih'o does), 
Wordtech treats them as discrete objects, 
each one accorded its own declarative 
command. This is not only expedient in 
the short term; as Xbase acquires object- 
oriented features, these constructs will be 
more amenable to attached methods and 
complex event handling. 

The Panel Painter is written in Xbase 
code using Wordtech’s language exten¬ 
sions. It’s provided as a pseudocompiled 
object file. Having to write a design utili¬ 
ty at such a high level has its trade-offs. 
The Panel Painter is not as speedy as I’d 
like it to be. Making changes to any char¬ 
acteristic of the underlying panel results 
in a significant wait while Arago thrashes 
the disk. The Panel Painter maintains a 
data file with multiple memo fields. All 
the design parameters for every aspect of 
the panel are written to and read from the 
file. Although Arago’s disk I/O perfor¬ 
mance is close to FoxPro’s, Wordtech’s 
Panel Painter must also compile and in¬ 
terpret the code it encounters. 

Limitations of the underlying product 
constrain the Panel Painter’s ease of use. 

continued 
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You can manipulate items with the mouse, 
for example. But once you lay an object 
down in a panel, you have to press a key or 
two to trigger modifications. You can then 
use the mouse to drag or resize an item, 
but you must conclude by pressing the En¬ 
ter key. The process would be smoother 
if it could all be done with the mouse. 

Despite rough edges, the Panel Painter 
contributes mightily to Arago's usability. 
Although FoxPro benefits from its supe- 
rior windowing and thorough mouse sup¬ 
port, 1 still find the Panel Painter more 
productive. Being able to interactively test 
the behavior of a panel minimizes the de¬ 
sign effort significantly. The Panel Painter 
demonstrates the viability of Arago's de¬ 
sign. If Wordtech's programmers could 
fashion this application using the com¬ 
pany’s Xbase extensions, there’s nothing 
stopping a customer from doing equally 
clever things. 

It would be a plus if Wordiech would 


ACTION SUMMARY 


■ WHAT ARAGO PROFESSIONAL IS 
An Xbase development package 
con si sting of a dBase IV- 
compatible interpreter and a 
compiler. 

■ UKES 

Coordination of interpreter and 
compiler, user interface, Panel 
Painter, preprocessor, dBase IV 
compatibility, and Xbase 
extensions. 

■ DISUKES 

Lack of window query functions; 
no multiuser version (yet). 

■ RECOMMENDATIONS 
Arago Professional is a solid 
datoDOse development package, 
but you should probably wait lor 
the multiuser version. 

■ PRICE 

Arago Professional, $1199 
Arago dBXL, $699 
Arago Quicksilver, $799 

■ FOR MORE INFORMATION 
Wordtech Systems, Inc. 

21 Altarinda Rd. 

Orindo, CA 94563 

(510) 254-0900 

fax: (510)254-0288 
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provide Panel Painter source code to Ara¬ 
go customers. Fd like to modify some as¬ 
pects of the utility—and the code would 
serve tutorial purposes. Wordtech does 
furnish a 98-KB source file for a calendar 
utility. There’s fertile ground here for re¬ 
finements. I would vole for a good tem¬ 
plate-directed application generator. This 
would satisfy developers’ customization 
requirements. 

Preprocessor a Good Addition 

With little hinfare, Wordtech began ship¬ 
ping a 2.1 release one month after Ara- 
go’s intmducliori. The most notable change 
was a C-like preprocessor. U recognizes 
the following directives: ^define, 
#ifdef, tifndef, #includje, #pragma, 
and #undef, 

The inclusion of a preprocessor brings 
Arago into an Xbase clique heretofoie pop¬ 
ulated by two command-line compilers: 
Clipper and Force. By adding a prepro¬ 
cessor, Arago provides mainstream Xbase 
programmers with new options; 

* Manifest constants: Xbase lacks explicit 
constants as found in other languages; or¬ 
dinarily, the programmer defines these as 
variables and then follows the honor sys¬ 
tem to prevent overwriting constants. Tiie 
preprocessor uses #def ine to pcrfonn a 
replace prior to compile time rather than 
assign literal values to variables. 
*Conditional compilation: By bracketing 
code segments with lifdef or #ifndef 
and an #endif directive, developers pro¬ 
vide control statements respected by the 
compiler. This makes it hiuidy to create 
test versions of systems and to maintain 
code with multiple dialects of Xba.se. One 
common use is to embed controls for crip¬ 
pled demonstration versions of vertical- 
market packages (see listing 1). 

* Pseudofunctions: These are commonly 
known in C as macros. Bui Xbase already 
has a macro conslruci. used to expand vari¬ 
ables. Pseudofunctions create custom func¬ 
tions by conglomerating existing functions 
in the Arago run-time library; 

#define ALLTRIM(x) 
(RTRIM(LTRlM{x)}) 

fdefine MAX3(x,y,z) 
{MAX(MAX(K,y),z)) 

The preprocessor gives Arago pro¬ 
grammers benefits long taken for granted 
by C programmers, such as ease of recon¬ 
figuration, reduced symbol-table size, and 
faster processing (constants can be pro¬ 
cessed more rapidly than variables). The 
addition of a preprocessor also brings case 
sensitivity to Arago. Programmers must 
observe the same usage within the body 
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of a program’s code as they did when us¬ 
ing the #def ine. 

Mixed-Language Development 
Wordtech is making a naked bid for the 
favor of Clipper developers with Arago’s 
support for mixed-language programming 
via Clipper’s Extend/Extor APT. Primari¬ 
ly used by C programmers, the interface 
presents functions for passing values to 
and from Arago. The interface has proven 
an extremely popular entry point for third- 
party library products in the Chpper world. 
Wordtech currently supports Microsoft C. 
(Arago was written in Microsoft C 6.0.) 

Clipper developers migrating applica¬ 
tions to Arago won’t initially have a stack 
of immediately usable Clipper libraries 
because of the following factors: A high 
proportion of Clipper libraries make use 
of internal Clipper constructs to gain speed 
or to implement features not otherwise 
possible, Arago does not include or emu¬ 
late Clipper internals. Although Clipper 
permits its librju-ies to mix C object mod¬ 
ules with those compiled from Clipper 
source code, Arago does not support all 
Clipper functions. For example, Arago 
lacks the Clipper array-handling functions: 
asort (), aadd {), ainsert {), as- 
canO , afill (), afields (), adir (), 
adel (), acopy (), and so on. 

As of press time, Wordiech has certi¬ 
fied two graphics libraries: dGE (Pinna¬ 
cle Publishers) and dGT (BlackHawk Sys¬ 
tems). A major general-purpose Clipper 
libraty, FUNCky 11, is in final test phase. 
The prospects for lengthening this list arc 
largely dependent on Arago sales and in¬ 
ducements to third-party developers. 

Writing Reports with R&R 

Wordtech bundles Arago with R&R Re¬ 
port Writer from Concentric Data Systems. 
Thai turns out to be a good thing, because 
R&R is the best report writer for Xbase 
and may very well be among the best ever 
offered for databases. 

The dBXL interpreter comes with 
R&R’s interactive report maker. Quick¬ 
silver comes with Concentric’s code gen¬ 
erator. The latter reads report binaries and 
turns them into Arago Xbase programs. 
Both are a version behind the current retail 
release. Users who want advanced printer 
drivers with proportional font support 
should consider upgrading to R&R 4 for 
$99. Tills version supports the formats cre¬ 
ated by the broader array of Xbase prod¬ 
ucts: Clipper, dBase IV, and FoxPro. 

The report writer rates well on its own 
for ease of use. The product guides you 
through the steps of joining Xbase files 
and filtering data sets. You place fields on 
a semi-WYSIWYG banded report surface. 

continued 
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Pen-Based EXPO 



0¥er 50 fechnical Presentations on the 
Hottest Pen Issues including... 

♦ Integrating Pen with Existing Systems 

♦ Connectivity and Mobile Communications Options 

♦ Using Pen to Re-Engineer Business Processes 

♦ Pen Handwriting Recognition Technology 

♦ Horizontal and Vertical Solutions for Implementing Pen 

♦ In-Depth Evaluation of Pen Operating Systems 

♦ Case Studies by Real Pen Users 

♦ Pen Programming Approaches 

♦ ResellerAAR Workshop 

♦ Vendor Education Sessions 

Learn from Pioneers in the Pen Field... 

♦ Ed Yourdon, Conference Chairman 

♦ George Barlov^ Distributed Micro Systems 

♦ John Butler, Microsoft Corporation 

♦ Madehne Duva, CIC 

♦ David Fox, Nestor, Inc. 

Lucia Hicks-Williams, Sitka Corporation 


PLIISj a compreKensive Exposition 
spollightinq over 100 leaders in I 
develope 
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leveloper community including... 

CalComp Digitizer 
Products Group 
Communications 
Intelhgence Corp, (CIC) 

Eujitsu Personal Systems, Inc. 

GKD Systems Corp, 

IBM Corporation * 

Ink Development Corp. 

Logitech/Gazelle 
Graphic Systems 

Co-Sponsors 


Hie Pen 


Momenta, Inc. * 
MicroSlate, Inc. 

NCR Corporation * 
Notable Technologies * 
PenMagic Software, Inc. 
PenSoft Corporation * 
PenWare, Inc. * 

Scriptel Corporation * 
Wacom Technology * 


Digital Consulting, me. 
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Call Julie Adler at (508) 470-3870 
for exhibiting information. 
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BVTE 

BYTE Reprints 



The BYTE Reprint 
Department will 
provide free quotations 
for reprints of BYTE 
articles. 

Reprints can serve as 
high quality, inexpensive 
promotional tools: 

• Train and educate 
key personnel 
• Present information at 
conferences/seminars 
• Provide literature to 
users of your products 

Call 

603 - 924-2525 

for information and a free 
price quotation. 


Minimum order: 500 



To preview results, you print reports to the 
screen. 

The R&R interface has nothing in com¬ 
mon with Arago*s. Concentric based its 
hierarchical access system on the Lotus 
ring menu with bounce bars* People fa¬ 
miliar with Lotus 1-2-3 will take to R&R 
with dispatch^ while others may take a bit 
more of a nudge. Etevelopers will find this 
easy sledding. 

SmartCode Generator 

The Arago package comes with a tem¬ 
plate-directed code generator that the pub¬ 
lisher calls SmartCode, an OEM version of 
SoftCode (marketed as an Xbase add-on). 
It too presents its own user interface—and 
an idiosyncratic one at that. The provided 
templates produce a fairly generic form of 
Xbase code; there’s no acknowledgment of 
Arago features and no explicit support for 
dBase IV window commands. 

The strength of this template-directed 
system lies in its openness to modifica¬ 
tion of the code generator, so interested 
developers could easily write slicker tem¬ 
plates dian those provided. But developers 
who plan to exploit template systems 
would be wise to evaluate three superior 
commercial alternatives: U12 (from Tem¬ 
plate Garden), Stage (from IS Technolo¬ 
gies), and Scrimage (from Synergy). While 
only UT2 promises Arago templates in the 
near term, the latter two publishers say 
they Mi add Arago support following 
Wordtech’s release of a multiuser version. 

Debugging and Testing 

Arago offers several tools for the testing 
and debugging process. First, there’s the 
Fix option. When the dBXL parser en¬ 
counters errors during the pseudocompiie 
operation, dBXL will optionally load its 
text editor with tlie cursor on the offending 
.source line. This feature works nicely for 


eradicating simple typing errors and ob¬ 
vious logical Haws. 

When you issue the SET COVERAGE 
ON command, Arago monitors any control 
structures encountered. You exercise the 
application, and Arago reports which 
blocks have and haven’t been tested, along 
with the percentage exercised in your test. 
This tiioughtfui addition ought to improve 
quality control considerably. 

The debugger does not match Clipper’s 
very powerful implementation, but it 
comes close to that of FoxPro. You’re pre¬ 
sented witli a window with three columns. 
Place an expression in the first column for 
Arago to evaluate. If you want to inject a 
breakpoint, you submit a Boolean expres¬ 
sion and check the breakpoint check box in 
the second column, (A “hide” push but¬ 
ton imclutlers the screen. If it encounters a 
breakpoint, Arago redisplays the debug¬ 
ger.) The third column shows results. The 
debugger can be invoked from within a 
program, but you can supply expressions 
only by typing them in. 

Arago displays source code in a win¬ 
dow, pemiitthig you to step through trou¬ 
blesome code. The usefulness of this fea¬ 
ture is hobbled due to its narrow viewing 
area. While 1 can conceive of referring to 
the window for context, there’s insuffi¬ 
cient information to keep you fully in¬ 
formed. By placing the screen in 43- or 
50-line mode, you can place die debugger 
and source viewer below typical 25-line 
applications. I’d still like to move these 
objects with the mouse at will. However, 
Arago does permit you to drag them us¬ 
ing keystrokes. 

Quick Linking 

Wordtech learned from its clumsy past at¬ 
tempts to synchronize its interpreter and 
compiler, which were based on two dif¬ 
ferent code bases relying on two different 


Listing 1: Conditional compilation makes it easy to develop demonstration 
versions of vertical applications. 

tdefine DEMONSTRATION 'Sfi; Coanmefit this Line when campiling 
&& a ProEessionai version 
fifdef DEMONSTBATION 
ffdefine MAX_RECORnS 1000 

fdefine GREETING "ABC Accounting Demonstration Version" 

#eli5e 

fdefine MAX_RECOHr>S lOOOOOO 

#define GREETING "ABC Accounting Professional Version" 
fendif 

CLEAR 
? GREETING 
USE ABC 

IF RECCOUNT [ J > MAX RECORDS 
? "You may not add any more records." 

END IF 
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d4free_b locks 
d4go 
dd3o_cof 
d4iock 

ddiocfcappend 

d41ock_fi)e 

ddiockgroup 

d4[DCkJndcx 

d4lock_test 

d 410 ckte stop p e nd 

d41ock_tcst_file 

d4 me mo_comp res s 

d4num_fields 

d4gpen 

d4pack 

deposition 

■d4position set 


d4 recall . 

d4ieccopnt 

d4recno 

d4recordjwictU 

d4ieindex 

d4seck 

d4seek_dpoblf 

d4pkip 

d4tag_select 

d4!op 

d4iinlpck_ali 
ddunlock appf 
d4unlock file 
d4iinlockJndc 
d4tinlock_reco 
d4updatc_heai 
d4^rite 
d4^ap 


d4plias_set 

d4append 

d4appeod_blank 

d4pppend_stsrt 

ddklank 

d4bof 

dd^ottom 

d4check 

d4close 

d4£lose_aJI 

ddcreate 

d4delete 

ddjlelcted 

d4£of 

d4$ el d_n umber 

d4|iush^all 

ddflijshrccordtf 


CUSTOMER 


BIRTH_DATE 

COMPANY 


O void Mossigi 


iRSCHEa ANDY 


PHONE 

SEX 


O void fdbla! 
Olntfdchart! 

O Intfddecimals]] 
O double f4doubJe[] 
Oint MlntO 
O unsigned f4len[) 
O long f4long() 


T7T3TW?*f4naTne(l 
#chai*f4strlJ 
O lot f4true(| 

O Int f4type[ ] 


Complete DBMS for C, C++ and VB 
programmers - compatible with the data, 


Multi-user 


InterActive CodeBase 4.B 


Data IS 
d4altas 


Field Funciiorts 


NAME 


DOS, Unix, OS/2 Support 
C++ Interface Included 


index and memo fdes of dBASEIIMV, 
FoxPro 2 and Clipper. Try the super-fast, 
super-small FoxPro 2.0 CDX index files! 


• Windows 3 Data Entry 

• ClipperC Translator Available 



im X 




(Using Visual Basic? Try CodeBasic!) 



The C Library for DataBase Management 


SEQUITER III 

SOFTWARE INC. Ill 


TEL. 403-437-241 0 
FAX 403-436-2999 

Europe 33.20.24.20.14 



#209,96 4 4-54 AVE.. EDMONTON, AB. CANADA T6E-5V1 


Circla T 01 on Inquiry Cord. 





















































ARAGO RAISES THE XBASE ANTE 


Your Single Slot Solution 

COMBIN/OTON 
MUinPOKT BOARD 

3 Parallel, 4 Serial Ports 
with Single Slot Expansion 


Ideal for anybody with 
a PC who keeps running 
out of slots. 



Simple to install. 
Simple to use. Save 
slots and money. 
Perhaps the last 
I/O board 
you'll ever 
need. 


Features 

• Supports Windows. 
Multimedia, OS/2, Novell 
and DOS applications 
• F(ir singleMiser, multiuser & 
networking — including 
network servers 
• 3 Centronics parallel ports 
■ 4 serial ports, full handshake 
* ISA. EISA compatibility 
• Ports easily configured 
• Easy connect remote panel 
' Diagnostics software included. 


Find out more. Call 1 800 782 7428. 



People and products 
can depend on. 

Slar S*te Technologies. Irie, • 29300 Aurerfl Road • Solon, OH * 4413B * 216-349-1060 • FAX; ai6-349-2Q56 


Images in your Computer 


4di 


from Video or full page Scanners. Double your productivity in 
DeskTop Publishing, OCR and Multimedia applications. 
L'olorSnap PC 



Professional, REAL 
TIME, video image cap¬ 
ture in color (24-bit, 

16.7 million colors) and $599*00 
gray scale. Capture from any NTSC/PAL 
video source, camcorder, live TV, still 
video etc. VGA, SVGA supported, files 
saved in standard formats. Superb image 
quality, Windows support. 



Artiscan 24-bii true6ii(i| 

orKOO dpi on both axes 


Professiofial, desk-top, fasti ] 

l(SCSI interface included), 24 -^hbiMhI 
bit color scanner. True 600 dpi $ 11 99.00 
on both axis. Superb picture quality in color 
and gray scale. Includes Image Processing 
software. Optional X-Ray, Transparency 
Scanner ($699.00). OCR software options 
aval I able.Recognita (add $ 159.00). 800x800 
dpi version $ 1545. Best magazine ratings. 


PageReader 300 



Full Page, 300 dpi Scan¬ 
ner complete with OCR 
WordScan software & 
line-art Imager software!! HP-ScanJet 
compatible driver hence compatible with 
any OCR package. Fast! Reads avg. page in 
<10 sec. Incredible introductory price 
$399*00 complete!!! With Recognita, 
add $159,00), with 9600 fax/modem 
send/rec, add $99.00. Ideal in atiy office for 
text. autoCad drawings, presentations etc. 


Color 3000 

Full Page, color (24-bit) 
scanner (16.7 million col¬ 
ors or 256 gray scale).] _ SS99JQQ- 

Complete with Color Image Processing Sofb 
ware. Fully HP ScanJet emulation driver. 

Color 3000. ,...599.00 

WordScan,..,,.,,... 99.00 

Recognita...159.00 

Call or write for info on Scanner or 
Video Ba,5ed Image Transfer Systems 


BOnday relum guarantee on all products. I year warranty. Major credit cards. Resellers Welcome. 

Computer Friends, Inc. - 14250 NW Science Park Dr, - Portland OR 97229 
Toll Free 1-800-547-3303 - tel. (503)626-2291 - fax (503)643-5379 


compilers. This time the two products are 
well in hand. The Quicksilver compiler 
accepts either ASCfl source .PRG files or 
the intermediate .PRO files crunched by 
dBXL, 

The dBXL environment supports link 
hbraries with its SET LIBRARY TO com¬ 
mand. Libraries designed for use by dBXL 
require that developers include a header 
and structure pointing to any contained 
routines that the dBXL programs are going 
to call, QuickLink is an OEM version of 
OptiLink (from SLR Systems), a reason¬ 
ably fast linker that uses EMS or XMS 
(Extended Memory Specification) to cache 
operations in linking Quicksilver applica¬ 
tions (QuickLink also observes the TMP 
environment variable for RAM disks). Fol¬ 
lowing the path blazed by Blinker and 
WarpLink, this linker creates dynamic 
overlays for Xbase code. While it is not 
quite as speedy as those two competitors, 
QuickLink is the fastest linker Tve yet 
seen bundled with an Xbase product* 

Outpacing dBase 

Wordtech’s small, nimble development 
team has created a product that outpaces 
the efforts of Ashton-Tate (as digested by 
Borland) and comes within a hair of Fox¬ 
Pro’s performance* The lack of a multi¬ 
user version limits Arago’s appeal in the 
short term (although Wordtech promises a 
LAN edition in the next few months). Most 
file server-based DBMSes bog down 
when subjected to LAN operations; it will 
be interesting to see whether Arago offers 
better performance in this respect. 

Arago shows thoughtful design. Given 
sufficient market interest, it should ma¬ 
ture in subsequent versions with improved 
windowing, fuller mouse support, array- 
handling functions, and additional pre¬ 
processor directives. But developers will be 
far less patient in awaiting a network ver¬ 
sion. 

Savvy Xbase developers once latched 
onto FoxBase+ as a means of speeding up 
dBase III Plus systems. Arago could in¬ 
herit this role in the realm of dBase IV, 
There’s also the attraction of royalty-free 
.EXE files and the ability to rapidly de¬ 
velop applications with the CUA interface* 

While Clipper and FoxlYo have become 
rich but complex, Arago offers a good bal¬ 
ance of power and ease. There’s still life in 
text-mode DOS applications development. 
What Arago lacks, it makes up for in per¬ 
formance and user productivity. ■ 


Marc Schnapp is a database consultant 
and president of Micro Business Services 
(Flushingt NY). He is involved in the quest 
for an Xbase standard. You can contact 
him on BIX do ** editors" 
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Mac PowerBook 
Color Output 



F or the Macintosh user who needs 
portable computing power, Applets 
notebook computers-^e PowerBook 
140 and 170—satisfy most needs, with 
one glaring exception: They lack a video 
output port to drive displays larger or 
brighter than the PowerBook Vs built-in 
LCD screen. Such a display is a require¬ 
ment for product demonstrations or busi¬ 
ness presentations. 

Envisio provides an elegant solution. 
Its 030 Notebook Display Adapter plugs 
into the PowerBook's internal memory 
slot. On the outside of the PowerBook, a 
standard Apple DB-15 video output con¬ 
nector mounts on the LCD screen’s hinge. 
Because 32-Bit QuickDraw is built into 
the 68030’based PowerBook firmware, 
you can get color output on the external 
monilor. The board supports a variety of 
displays, such as Apple’s own 13- and 16- 
inch monitors and VGA monitors. How¬ 
ever, because the NDA allocates a fixed- 
size frame buffer in main memory, the 
larger the external monitor, the fewer col¬ 
ors you’ll have available. 

If you’ve already plugged additional 
memory into the PowerBoak’s memory 
slot, the NDA has a slot that lets you piggy¬ 
back existing memory on the board. You 
can also purchase NDAs that provide an 
additional 2 or 4 MB of RAM. 

Installing the board and mounting the 
connector require lots of technical verve, 
size 8 and 10 Torx drivers, and taking ihe 
PowerBook apart The preliminary DB- 
15 video connector has only the bare cir¬ 
cuit board and looks scruffy; a we 11-de¬ 
signed plastic hood that covers and protects 
the connector is in the works, according 
to the company. In the BYTE Lab, 1 in¬ 
stalled a 2-MB 030 NDA in a PowerBook 
170, but the job is best left to your Apple 
dealer. I got 256 colors on an Apple 13- 
inch monitor and 16 colors on an Apple 
16-inch monitor. 

The extra 2 MB of RAM was welcome 


for regular work. Graphics software such 
as Adobe Photoshop 2.0 worked, as did 
Aldus FreeHand 3.0. The top two presen¬ 
tation packages, Microsoft’s PowerPoint 
2.01 D and Aldus’s Persuasion 2.0, also 
worked fine. However, Adobe illustrator 
3,2 got cranky , sometimes crashing at 
launch. Occasionally the default color 
palette would get munged while running 
either PowerPoint or Persuasion. This ap¬ 
pears to be a problem with cither the En¬ 
visio driver or the PowerBook’s firmware. 

If you need color output from your 
PowerBook, the Envisio 030 NDA is a 
good solution. If possible, before you buy 
it, check it out with the applications you 
plan to run. Also, if your budget permits, 
purchase one with extra memory (the 2- 
MB 030 NDA is $1195, and the 4-MB 030 
NDA is $1595). 

Hatch Your Own Fonts 

S ometimes a font just does not look 
right. It’s too thin or too thick. You’ve 
got to create a really bold headline, 
and the Bodoni Bold on your system just 
isn’t bold enough. You could buy a new set 
of fonts. Or you could learn a font-design 
program like Altsys Fontographer. Or you 
could try The Incubator. 

This new $149.95 Macintosh program 
from Type Solutions lets you manipulate 
the look of TrueType fonts. Working in 
what’s called the Control Window, you 
can play with the type to get the look you 
want. The Incubator will change four basic 
aspects of a font: width, contrast (thick¬ 
ness or thinness of thin parts in contrast 
to thick parts), slant, and what Type Solu¬ 
tions calls color (lightness and heaviness). 

You adjust these attributes either by 
moving sliding control bars or by typing in 
numeric values. As you make the adjust¬ 
ments, you can see the type change in the 
window. All you have to do is keep ad¬ 
justing until the characters look the way 



You^ve got to check all the characters in 
an incubated font before using them in 
an application. 


you want. Then you give the font a name 
(e.g., Bodoni Bolder) and shuttle it into 
your System folder. It will then appear un¬ 
der the regular Font menu. 

The Incubator is extremely easy to use. 
You can cook up a new font in a few min¬ 
utes. The problem is, the font might not 
work at certain point sizes, or certain letters 
might be defective. For example, a font 
that looks fine in The Incubator might not 
look so great when you use it in your word 
processor. There’s a tendency with really 
heavy styles to fill in the holes of a letter: 
an o, for example, can come out looking 
like a solid object rather than a donut. You 
can’t see this when you’re working in the 
Control Window, so you may gel surprised 
when you try to use an incubated font in an 
application. At the risk of making the pro¬ 
gram harder to use. Type Solutions should 
give the user more control of the finer 
points of fontmaking, or at least make the 
program smart enough to warn you that 
the attributes you’ve chosen won't work at 
certain point sizes. 

The Incubator is a great idea, particu¬ 
larly in light of all the action widi True¬ 
Type. (Type Solutions realizes that the 
biggest gang of TrueType users will be 
people running Windows 3.1, so the com¬ 
pany smartly has a version of Incubator 
for Windows in the works. Ii could be out 
by the time you read this.) But this font 
hatcher could have used a little more time 
in the oven, 

—The BYTE Lab 

Sony's Retail Entry 
Shows Promise 

Editfir’s note: Due to a printing error^ 
some information wm deleted from David 
Harvey’s text box “Sony’s Retail Entry 
Shows Promisef ” which appeared in the 
May comparison of -inch tnagneto-op- 
tical drives (page 240). What follows is 
that text box in its entirety. 

t press time, Sony planned to sell the 
RMO-S350 drive under its own name 
to retail customers, which would make 
it one of the first commercial magneto-op¬ 
tical (MO) products from Sony. T was able 
to evaluate an early version of the drive 
and beta versions of associated software 
and found this to he a solid package. 

The drive came in a sturdy metal case 
with a removable fan filter, a ground ter¬ 
minal, dual SCSI ports, and a bank of DIP 
switches to set drive address, termination, 
parity, termination power, automatic spin- 
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up^ and manual-eject enable* The plastic 
front panel had the usual power LED, drive 
LED, manual-eject, and automatic-eject 
mechanisms. 

The controller card included in my ear¬ 
ly version was a 16-bit Adaptec 1520 with 
internal and external SCSI connectors and 
jumpers for interrupt-request, DMA, and 
BIOS address manipulation* 

The beta version of Sony’s RMOS util¬ 
ity software appeared to be designed from 
the ground up to work with removable op¬ 


tical media. While it does not have the uni- 
versal functionality of Columbia Soft¬ 
ware’s SST or CotelDriver, it offers a host 
of removable-media-specific options and 
was the best suited to deal with 3!4 -inch 
MO drives. 

One useful feature is that the RMOS 
Macintosh drivers support Apple File Ex¬ 
change* As a result, you can create and 
use DOS partitions on Macs, allowing you 
to exchange files, up to 12 MB in size, be¬ 
tween the two platforms. 


The menued RMOS utility delivers most 
basic media-manipulation tools, including 
partitioning, low-leve! and high-level for¬ 
matting, defect management, and a utility 
that lets you analyze a disk’s format mode, 
RMOS promises to be very easy to use, 
in part because it does not require that you 
reboot after making changes and it mices 
it easier to choose among floppy disk and 
partitioned formal modes. Note that to 
high-level-format the RMO-S350 in flop¬ 
py disk formal, all RMOS does is call the 
standard DOS FORMAT utility* 

The RMO-S350 performed well in the 
benchmark tests, hanging with the pack in 
partitioned mode and lagging only slight¬ 
ly behind on the large-file move in floppy 
disk mode. 

At press time, the suggested retail price 
of the Sony-branded RMO-S350 was 
$2295* General retail distribution is slated 
for early June* Overall, this package shows 
a lot of promise for its multitude of for¬ 
matting options, as well as the intelligence 
of the software. ■ 


Reviewer’s Notebook provides new infor¬ 
mation—including version updates, new 
test data, long-term usage reports, and 
readerJeedback—on products and prod¬ 
uct categones. 


TEMS DISCUSSED 


Notebook Display 

Adapter 030...$795 

2 MB extra memory.*.**.$1195 

4 MB extra memory.*.$1595 

Envisio, Inc, 


510 First Ave. N, Suite 303 
Minneapolis, MN 55403 
(612)339-1008 
fax:(612)339-1369 

Circle T22T on Inquiry Cord, 

The Incubator..*....$149*95 

Type Solutions, Inc. 

91 Plaktow Rd. 

P.O. Box 1227 
Plaistow, NH 03865 
(603) 382-6400 
fax: (603) 382-4839 
Circle 1222 on Inquiry Card, 

RMO-S350.*,.*,..,.,*$2295 

Sony Corp* uf America 
Computer Peripheral 
Products Co, 

655 River Oaks Pkwy, 

San Jose, CA 95134 

(800) 352-7669 

Circle 1238 on Inquiry Card. 


Subscription Problems? 


We want to help! 



H you have a problem with your BYTE subscription, 
write us with the details. We'll do our best to set it 
right. But we must have the name, address, and zip 
of the subscription (new and old address, if it's a change of 
address). If the problem involves a payment, be sure to 
include copies of the credit card statement, or front and back 
of cancelled checks. Include a "business hours" phone 
number if possible. 

BVTE Magazine 

Attn. Subscriber Service, P.O. Box 555 
Hightstown, NJ 08520 
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Sure, just provide 200 NetWare sites with transparent 
access to Oracle files over the SNA backbone. 
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And you didn’t 30 to INTEROP. 


Network computins decisions are becomins more cntical, more expensive and * Executive INTEROP: The Business Of Network Computing 
unfortunatety, the/re not getting any easier. Never before has technology evolved so With a special focus on LANs aid LAN integration into the corpaate network, join 
last, or presented so much ambiguity, short-term impact and lorg-term importance. Howard Anderson of the Yankee Soup and take a high-level look at open sykems, 
That's you should attend INTERCP 92 Fall, San Francisco. downsizing, legacy systems and the charging demands of end users. 


The industry's premier Interoperability Conference and Exhibition bring together 
the leading vendors, most powerful technologies, comprehensive tutorials and 
conference sessions in an all-new format It's four conferences in one. 

• Global INTERCW: Building Internet Infrasbuctures 

Focus on SNMP/CMIP network management and security, X400, OSPf, Frame 
Relay, SMDS, ATM and SONET, FDDI/CDDI, SMT, Ctient-Seiver issues, wireless 
netvvorls and more. 

• SNA INTEROP: Internetworks in the SNA Environment 

Concentrate txi migrating SNA networks to the (ntemetwork architecteire, and 
achieving the price-perlbrmance of large multiprotocol internetworks. 

•Desktop INTEROP: PCs and LANs in the Enterprise Network 

Join internetworking expert Craig Burton of The Burton Group in explonng how 
you can benefit from network services like messaging, directory and file. Target 
second-generation network applications, today's state-of-the-art, and the future 
of NetWare 


Thee are also all the features you've come to expect: over 40 information-packed, 
two-day tutorials, as many as 100 conference sessions, world-renowned instructors 
and speakers, over 350 exhibitofs all running live on a global internetwork, and 
fascinating Solutions Showcase” Demonstrations. 

Come and learn the arBwers you need, well before you need them! 

INTEROP 92 Fall, San FTandsco 
26-30 October 1992 
Moscone Convention Center 
Call for your 48-pa3ebiochure 
1-800-IKTiROPext139 

CircU 133 on Inquiry Card . 



“I KNOW IT WORKS 



■MERGE® 


1 SAW rr AT INTEROP" 


©M« Interoo Comcaiv. S»i Monio tad. SuK 100. Martan Vi».. CAMMO. IW77M676. ajtsdeot Ihe US CiTI 41S«1-33W FAX 41SW9.177U 















HUGH KENNER 


T hough you'rc 36, your voice some¬ 
times cracks, dandruff is remarked 
on, and the Feds have an antitrust 
investigation going. Yet (based on 
stock holdings) you’re a multibil¬ 
lionaire, and no company has ever touched 
billion-dollar sales per annum as fast as 
yours did, and you drive cars awfully fast 
and have been knomi to talk too frankly to 
the wrong people, who concur in putting 
your effective age at perhaps 14, and— 
well, you mustn’t complain if you draw 
scandalmongers’ attention. Bill Gates, 
founder and chairman of Microsoft, began 
drawing it last year. Hence two books. 

“Robert X. Cringely” is the name signed 
to Accidental Empires^ subtitled How the 
Boys of Silicon Valley Make Their Mil¬ 
lions, Battle Foreign Compeiition, and Still 
Can't Get a Date. A wickedly fast read, 
it"s dedicated to Pammy, “the woman of 
my dreams,” which hints that Cringely, 
anyway, can get a date. He can also get a blurb from Adam 
(Money Game) Smith: “...lively, breezy, and informative.” 

That’s a confluence of spooks. It’s not wholly secret that 
“Adam Smith” hides the identity of George J. W. Good¬ 
man, novelist and enfrepteneurial dabbler, or that “Robert X. 
Cringely,” InfoWorld gossip columnist, is known to the TRS 
as Mark Stephens, InfoWorld senior writer; moreover, that 
there is no Pammy. None of which would matter save that the 
fine book Stephens conceived got botched by “Cringely.” 
Keeping a mocking “insider” persona going needs Swiftian 
skills not commanded by a writer whose sole way of evok¬ 
ing Bill Gates is to typecast him as a snotty nerd. 

Not that the book’s about Gates, although his prominence 
earns him a giant helping of index entries. It’s about the 
nigh-inadvertent rise of the microcomputer industry, and 
Stephens does have a deft way with farcical narrative. The 
story is far fram complete—Philippe Kahn and Borland, for 
instance, are totally absent^—but as a pencil rough, Acci- 
dental Empires passes nicely. 

Read it, yes; but balance it with Hard Drive, a biogra¬ 


THE AMERICAN PROGRAMMER 

The Declirip and Fall of the American Programmer, Ed¬ 
ward Yourdon, Simon & Schuster, 1992, $24, 320 pp., ISBN 
013-203670-3. 

I s a cataclysmic disaster awaiting American programmers? 

Absolutely, says CASE expert Edward Yourdon in The 
Decline and Fall of the American Programmer. This book 
paints an alarming picture of an American software industry 
unable to compete in its own backyard. It might not hap¬ 
pen tomorrow, but Yourdon foresees a gradual loss of mar¬ 
ket share, until one day American programmers wake up 
and exclaim, “My God! We’ve got a code trade deficitl” 
After two doomsaying chapters, Yourdon goes on to of¬ 
fer hope. All is not lost. The solution is simple: Hire quali¬ 


phy of Gates by two reporters at the Seat¬ 
tle Post-Intelligencer. It’s by no means 
worshipful—the publisher hints at attempts 
to suppress it—but it does engage your 
sympathy for a man whose gifts, from an 
early age, so outran his social intuition as 
to make him an easy target for one-liners. 
(“Imagine an extremely smart, billionaire 
genius who is 14 years old and subject to 
temper tantrums”—a former Microsoft 
project manager,) 

“In mathematics,” Gates once said, “you 
develop complete characterizations, and 
you have to combine theorems in very 
nonobvious ways.” He was talking aboul 
a link with programming; and he’d scored 
a perfect 8(KI on the math portion of his 
college boards. And he had an uncanny 
gift for seeing what needed doing next: 
When the pioneer MITS Altair was an¬ 
nounced in 1975, he saw at once that what 
it needed was a BASIC interpreter. More¬ 
over, unlike some 50 other people, he and 
Paul Allen proved capable of writing one, 
in 4 KB of memory, and without an Altair to test it on. 

What (1992) needs doing next? Perhaps a hardware- 
independent standard. That’s easily reworded as Microsoft 
I>ominating Everything. Windows fits in here; it’s finally 
tractable by version 3.1. (The need to get there first has 
mired Microsoft in part-done versions of many packages.) 
Give Gates credit for his vision. It’s easy to shift your eye 
from the billions to a neon sign saying GREED. But (speak¬ 
ing of uniform standards) aren’t you grateful that the clutch- 
brake-gas pedals are in left-to-right order on all cars? ■ 

Accidental Empires, Robert X. Cringely, Addison-Wesley, 
1992, $19.95,324 pp., ISBN 0-201-57032-7. 

Hard Dnve.* Bill Gates and the Making of the Microsoft 
Empire, James Wallace and Jim Erickson, Wiley, 1992, 
$22.95, 419 pp., ISBN 0-471-56864. 


Hugh Kenner is Franklin and Callaway Professor of En¬ 
glish at the University of Georgia. He can be contacted on 
BIX as "*hkenner. ” 


fied, professional people; train them; provide tools and lead¬ 
ership; view the design, development, and maintenance of 
your software process as part of the overall power of your 
corporation; and do what you say. 

Wow! Isn’t this just a rehash of what we ’ve been hearing 
from quality preachers such as Deming and Juran? Is this 
nothing but an ad for the Software Engineering Institute? 
This is nothing new—nothing revolutionary. 

More than an instructional guide. The Decline and Fall of 
the American Programmer is a sledgehammer reminding 
you over and over there are no silver bullets. No high qual¬ 
ity, just a lack thereof. 

View this book as a Tom Peters-style search for excel¬ 
lence in the software world. Be prepared to be angered. Be 
prepared to be confronted. Be prepared to change. 

—Raymond GA CotS 
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BOOKAND CD-ROM REVIEWS 



A1 ENCYCLOPEDIA 


Encyclopedia of Artificial Intelligence^ 2nd ed., Stuart 
Shapiro, ed., Wiley-Interscience, 1992, $275, 2584 pp., 
ISBN 0-471-50307-X. 

T he Encyclopedia of Artificial Intelligence is a compre¬ 
hensive two-volume reference work that provides AI 
researchers with the practicaJ underpinnings to theoretical 
discussions. My review started with a search through the 
field of machine vision. My exploration immediately point¬ 
ed out why this encyclopedia includes a comprehensive in¬ 
dex—it has no “vision""’ entry in the main text. Vision is 
such an all-encompassing field that a simple entry for it 
would solve nothing. Instead, head for the index and find: vi¬ 
sion—AI, cognitive, color, commonsense reasoning, early, 
episodic memory, epistemology, high-level. Hough trans¬ 
forms, understanding, low-level neural networks, visual cor¬ 
tex, motion analysis, research issues, three-dimensional fea¬ 
ture correspondence,. .you get the idea. 

Three hours later, I returned from my journey after ex¬ 
ploring the pros and cons of various character-recognition 
strategies. Similar adventures await me in speech processing, 
natural-language understanding, neural networks, expert 
systems, commonsense knowledge, and robotics. 

At $275, this is not a book for the casually interested. 
However, no serious student or practitioner of any aspect of 
AI should be without this encyclopedia. 

—Raymond GA Cote 


PROGRAMMING QUICKDRAW 


Programming QuickDraw^ David Surovell, Frederick Hall, 
and Konstantin Othmer, Addison-Wesley, 1992, $26.95, 
424 pp., ISBN 0-201-57019-X. 

O ne problem that aspiring Mac programmers face is the 
paucity of good books on the subject The hardest part of 
Mac programming is understanding the QuickDraw graph¬ 
ics engine. Since everything that appears on-screen is the re¬ 
sult of QuickDraw operations, the neophyte programmer 
must wade through—and comprehend-^ozens of Quick¬ 
Draw definitions and traps before writing even a single line 
of code. 

Help has arrived in the form of Programming Quick¬ 
Draw. This book, with its broad coverage of both “classic” 
black-and-white QuickDraw and Color QuickDraw, goes a 
long way toward filling the QuickDraw information gap. 
The book’s main focus is color—justifiably so, since it’s a 
complex topic. It contains a description of the Palette Man¬ 
ager’s palette tables that actually makes sense. Experts will 
find information on QuickDraw bottleneck procedures, how 
to replace QuickDraw's color search routines with your 
own custom routines, performing basic color separations, 
and other advanced topics. The authors cover the creation, 
care, and feeding of PICT images, including the new Picture 
Utilities in System 7.0. They augment this wealth of detail 
with copious code examples throughout the book. 

1 read the book from cover to cover, and it now resides on 
my bookshelf next to the Inside Macintosh volumes. Pro¬ 
gramming QuickDraw is a must for the Mac programmer. 

—Tom Thompson 


AMERICA ON CD 



Fast Track Digital Directory, Phonedisc, __ 

Phonedisc USA, QuickRef+, The Ameri¬ 
can Business Phone Book, Business Lists-On-Disc 


L ike encyclopedias and atlases, electronic telephone 
directories are a natural CD-ROM application. A 
few CDs replace stacks of telephone books, and quick 
searches save time. 

The Fast Track Digital Directory (Nynex Corp. 
Church Street Station, P.O. Box 3518, New York, 
NY 10277, (800) 338-0646) and Phonedisc (Digital 
Directoiy Assistance, 5161 River Rd., Bethesda, MD 
20816, (301) 657-8548) offer “white pages” listings. 
Nynex offers regional editions that cover the entire 
U.S. DDA offers a northeast edition only, and the 
data comes from Nynex’s database, which contains 11 
million listings. Both products allow searches by 
name, address, ZIP code, telephone number, or area 
code. You can limit the search within a category. 

Once an entry is on-screen, you can list all entries 
for neighboring addresses. Both products include 800- 
number listings; Phonedisc also allows searches on 
its 8(X)-number listings by business category. Prices for 
Fast Track vary by regional edition and update fre¬ 
quency. The New York/New England edition, with 
monthly updates, sells for $9500 per year. The 
Phonedisc yearly subscription is also $9500 and in¬ 
cludes monthly updates. 

DDA sells the more limited iwo-volume Phonedisc 
USA CD-ROM set for $ 1850. This edition includes 90 
million residential listings, allows name searches only, 
and includes semiannual updates. DDA’s QuickRef+ 
($99) offers a few hundred thousand listings of “fre¬ 
quently called” business and government agencies. 
It allows searches by address, phone, ZIP code, and 
business classification. It does not include updates. 

American Business Information (P.O. Box 27347, 
Omaha, NE 68127, (402) 593-4565) offers two prod¬ 
ucts. Business Lists-On-Disc supports searches by 
business category, as well as names and addresses. 
You can filter searches by sales volume, number of 
employees, and other criteria. You can perform sec¬ 
ondary searches, and a PC database lets you associate 
your personal contacts with each company. 

The $5000 annual license fee includes 20,000 
lookups. Business Lists-On-Disc is updated annually. 
A more limited version. The American Business 
Phone Book, sells for $198 and includes 5000 lookups. 
It allows searches by company name or phone numtrer, 
but it includes no business category index and no up¬ 
dates. Both products require attaching a “dongle” 
copy-protection key to your parallel port. 

If you require the most up-to-date, comprehensive 
listings for looking up residential telephone numbers 
or verifying addresses. Fast Track Digital Directory or 
Phonedisc will do the job. The added features of Busi¬ 
ness Lists-On-Disc make it the more powerful tool 
for business market research. 

—Stanford Diehl 
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Easier to work in than a 
lemon yellow leisure suit 


MI too often, writing a GUI 
application means dealing with 
complex and unvrieldy GUI APIs 
like MS Windows, PM, or X/Motif. 

Which is die equivalent rf 
trying to dress fashionably fiom a 
closet filled with nothing but 
leisure suits and white belts. 

Fortunately there’s 
C* Wiews™, the leading C++ 
class library for quickly develqring 
sleek, platfonn-independait GUI 
applications. 

C^Wiews completely 
shields you from the ugliness of 



An example of how C^+A^iews’ ease-of-use and portability can make you 
and your GDI application look good No matter what you're wearing. 


Our free browser is the 
perfect acce^ry. 

C^Wiews comes with 
VBrowse™, a powerful source 
code browser that simplifies C++ 
development, making it a tremen¬ 
dous learning tool for 
novice C++ 
program¬ 
mer. 

tbq^erienced deveiopecswill 
like C**/Browse’s excellent 
navigational capabilities. 

Plus,adoaimentoris 
included for automatically producing 



MS Windows 


OS/2 PM 


the underlying GUI environment and API 
— slashing derelopment time on GUI 
programming up to 1 %. 


high quality documentation of your classes. 


C**/Views runs on lliese 
and other platjforms, 


Our C++ classes are always in bishion. 

The heart of C*^/Views is over 100 proven 
C+ + object classes, the most complete C++ 
library for GUI development av ail able. 

All the GUI classes you need are provided: windows, menus, 
bitmaps, dialog boxes, pushbuttons, graphics, as weU as classes for 
persistent storage, collections, dynamic arrays, and much more. 

C+*/Viefts also provides an easy-to-leam, and consistent 
interface to MS Windows, PM, X/Molif, and olliers. 


Liiiainit 

All tratkmaiks belong to Ibdr respectii^E oonipanies. Copyright © 199^ by liant Software limited^ 
2 Caxton St^ St Janies Park botodon SWIH OQE, United Kingdom. Call for a free Li ant product 


Get into hot C++ technology. 

C* VViews combines with any major 
C++ compiler to give you a sophisticated 
software development environraenL 
So even if your waidrobe Isn’t up to 
date, make sure your GUI programming is. 
OnderC^^Wiews today 


+44 (0)71 799 2434 fax: +44 (0)71 799 2552 
Only £299 for MS Windows version 
(includes source code). 

Call for pricing on other platforms. 



Now £99 

for .MS Windows version if you cunentl 
own any otlier III or GUI tool. One per 
aistomer. Call for similar sirecial olIei> 
on otlier platfonm 

Offer ends 30/9/92 

Extra £5 off for a photo/fax of you in 


CircU 137 on Inquiry Card (RESELLERS: 138). 
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HOWARD 

EGLOW5TEIN 


Keyboards 
Without Keys 



P eople have been touching computer screens for a 
lot longer than you might think. In 1978, when I 
worked at MIT’s Architecture Machine Group, 
we used an early version of Elographics’ resistive 
touchscreen sensor to control an interactive vid¬ 
eodisc system. It wasn’t long before touchscreens began 
sprouting up everywhere. Anyone attending a Comdex 
show in Las Vegas in recent years has walked through a 
hotel lobby full of video gaming machines wherein com¬ 
puterized dealers shuffle endless poker hands onto video 
screens and players toss away their unwanted cards by 
sweeping them off the screen with their fingertips. The 
touchscreen is the perfect interface for these casino ma¬ 
chines; it requires almost no maintenance, and it lets the 
player move quickly from hand to hand* Faster play 
means more profit for the casino. 

Closer to home, chains of huge supermarkets are tak¬ 
ing root in just about every corner of the U,S, and Cana¬ 
da. Some of these stores are literally the size of a football 
field. While it’s wonderful to have that kind of variety at 
your fingertips, trying to find the Jolt cola among thou¬ 
sands of other items is like trying to find a bug in a 20CX)- 
page assembly language listing. These stores often have 
interactive video maps that help keep you from getting 
lost. You simply walk up to one and touch the first letter 
of the item you’re looking for (or a picture of it). After you 
choose the specific item, a colorful map pops up, show¬ 
ing you where you are, where the item is, and the short¬ 
est route for getting to the item. 


Touctiscreen displays 
are meving beyond 
airport kiosks. 

Here's how they work. 


Touchscreen Parts 

Aside from helping you navi¬ 
gate through stores and drain¬ 
ing your Comdex travel and 
entertainment account, will 
touchscreen technology ever 
find its way to your desk? In 
a word, yes. MicroTouch Sys¬ 
tems, Biographies, Carroll Touch, and other manufac¬ 
turers want you to throw away your mouse and use a 
touchscreen for daily computing. It makes sense if you 
think about it—moving objects around with your fin¬ 
gertips comes naturally. 

Touchscreen systems have three major components: a 
controller card that manages the analog sensor and con¬ 
verts your touch into digital infomiation, driver software 
that makes this data available to your application, and 
the sensor, which can use one of several technologies. 

Sensors usually consist of transparent pieces of glass 
with many special layers and treatments. The exception 
is the infrared screen, wherein the inside of the monitor 
bezel is lined with LEDs and sensors to calculate where 
your finger is touching the screen. Each competing tech¬ 
nology has distinct advantages and disadvantages that 
determine its application. 


The Unseen Controller 

The hardware controller is the least visible of the three 
components. The front end is a collection of analog 
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hardware—usually A/D converters, volt¬ 
age multiplexers, and other basic data ac¬ 
quisition hardware that sends voltages to 
the screen sensor and reads back the re¬ 
sults* The back end is a digital interface 
(bus, parallel, or serial) containing the 
touch data. A microprocessor holds the 
two ends together and does the magic. 

Actual implementations vary with the 
technology used, but all controllers look 
and act the same from the system’s point of 
view. You connect the sensor to one end 
and your computer to the other. From the 
computer’s end, a touch looks like a se¬ 
ries of and y (ajid sometimes z, for pres¬ 
sure) coordinate groups. 

Controllers can take several physical 
forms. Internal cards aje available for PCs 
and other computer systems that fit with¬ 
in the computer or the computer monitor’s 
housing* This design is small, inexpen¬ 
sive, and easy to integrate into a final con¬ 
figuration. Most vendors offer their con¬ 
trollers in an external case; these units 
usually communicate with your computer 
via the RS-232 port. Though more expen¬ 
sive, they offer a bit more configuration 
flexibility. 

In its simplest form, raw touchscreen 
data is simply a map of x,y coordinate pairs 
over time. By the time the data makes it 
through the software drivers, it can look 
like mouse movements, keystrokes, or just 
about any other form of input your appli¬ 
cation may need. 

Moving Data 

Getting data from the controller is one 
thing, but you also must gel it into your 
application. Controllers return the data in 
some defined protocol. Each manufac¬ 
turer has its own data format, and each 
controller has different resoluiions and 
command sets. Mice and graphics tablets 
have a few de facto standards; unfortu¬ 
nately, touchscreen manufacturers haven’t 
got together yet. The market, while grow¬ 
ing fast, simply isn’t big enough to estab¬ 
lish a clear leader. 

At one level, the manufacturers provide 
a low-level interface, usually through a 
software interrupt or device driver. To talk 
to this interface, your application must in¬ 
terpret the incoming data in raw, unsealed 
form. That’s not a problem when you con¬ 
sider that the data is made up of linear 
points from the minimum to maximum 
values. To map these to your screen, you 
just divide the number of addressable 
poiuLs on the touchscreen by the number of 
points on your display system. 

Manufacturers are now looking at sell¬ 
ing touchscreens for Mac and Windows 
setups. The Mac controllers/software driv¬ 
ers look just like any other pointing dc- 


CAPACITIVE 


Constant voltage 
applied to each corner 




Figure 1: A capacitive sensor uses the 
human ftnger as a capacitive probe to 
draw a minuie amount of current from 
the four screen corners. Each corner 
supplies a level of current that's 
proportional to its proximity to the 
point of contact. The controller 
determines the probe *s x,y coordinate 
position by measuring the current at 
each corner. 


vice and work transparently with all soft¬ 
ware, The Mac was designed to handle 
multiple pointing devices at once. Tf you 
like, you can run a trackball, a touchscreen, 
and a mouse simultaneously, 

Microsoft didn’t allow for multiple 
pointing devices when it created Windows, 
so getting multiple device support for Win¬ 
dows is trickier. MicroTouch Systems (55 
Jonspin Rd., Wilmington, MA 01887, 
(508) 694-9900, fax (508) 694-9980) 
solves the problem by providing its own 
Windows driver that supports both its 
touchscreen and a Microsoft-compatible 
mouse. Biographies (105 Randolph Rd., 
Oak Ridge, TN 37830, (615) 482-4100, 
fax (605) 482-4943) has a more elegant 
solution: It.s Windows driver supports the 
touchscreen directly and looks for an exist¬ 
ing INT 33h mouse driver (e.g., Mouse 
Systems’ MSCMOUSE or Microsoft’s 
MOUSE.COM). If it finds one, it incor¬ 
porates the mouse data into its own data 
stream. Any DOS pointing device, re¬ 
gardless of whether it has Windows 
drivers, will then work from within Win¬ 
dows. 

The Capacitive Sensor 

Manufacturers generally use one of five 
sensor technologies: capacitive, infrared, 
resistive, surface acoustic wave, and strain 
gauge. Capacitive touchscreen sensors 
rely on the fact that the human body acts 
as a capacitor when it is in the presence of 
an electrical charge, and it stores up some 


INFRARED 

Mounting Fhototranslstors 



IR LEDs 


IR LED— ^1 


Figure 2: Infrared systems use arrays 
of LEDs and phototransistors. You 
don't have to touch the screen to 
activate it; merely breaking the path 
henveen one of the infrared LEDs 
and its corresponding phototransistor 
registers a touch and reports the 
position. Infrared touchscreens often 
use strain gouges to detect the actual 
touch. 


of that charge. 

The sensor consists of a layer of glass 
that’s curved to match the shape of the 
monitor. A thin, transparent layer of tin 
oxide coats the entire glass surface. A pro¬ 
tective glass layer goes over the tin oxide 
to form a hard, durable outer coating {see 
figure 1). 

To read back touchpoints, the controOcr 
puts a low AC voltage at each of the four 
screen comers, creating a constant volt¬ 
age field across the sensor. A resistor grid 
around the screen edges ensures a constant 
voltage across the entire screen area. When 
you place a capaciti ve object, such as your 
finger, in contact with the sensor, it draws 
a tiny current, which comes from the four 
screen corner points. 

If you touch the upper left comer of the 
.screen, ail the extra current comes from 
that comer. If you move your finger across 
from left to right, the upper right comer 
contributes a proportionally increasing 
amount of current until you reach the up¬ 
per right comer; then that comer provides 
all the current. The controller’s micropro¬ 
cessor continually monitors the current 
drawn from each of the four comers and 
determines how much of the overall cur¬ 
rent draw comes from each. The controller 
performs a bit of math, calculates a ratio or 
two, and knows the position of the sensor. 

The capacitive touchscreen’s exterior 
glass coating makes it wear-resistant, so 
it’s ideal for public information kiosks. 
Activating the touchscreen requires no 
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RESISTIVE 





y Coated 
Myfar 



Figure 3: Resistive screens use a Mylar 
covering with a conductive coatings 
When you press on the Mylar, it makes 
contact with the coated glass 
underneath. The conductive layer acts 
as a voltage probe. Mere the controller 
applies voltage to points H and X and 
grounds points Y and L to measure the 
horizontal position. It then applies 
voltage to H and Y and grounds L and 
X to measure the vertical position. 


Y transmitter Y receiver 


pressure at all. If you plan to put a touch¬ 
screen system outdoors or need to clean 
the screen frequently, the fact that you can 
seal the sensor tightly to the monitor bezel 
is a big benefit. One possible downside is 
that this type of touchscreen requires skin 
contact. Raindrops won’t register a false 
touch, but on a cold day you must remove 
your gloves to use a capacitive system. 

Infrared Beams Up 
Along the edge of an infrared touchscreen, 
arrays of infrared LEDs squirt a series of 
beams across the face of the tube (see fig¬ 
ure 2). One LED array points horizontally 
and has a corresponding phototransistor 
array directly opposite from it. Another 
LED and phototransistor pair runs verti¬ 
cally. These four arrays are mounted in a 
frame that sits between the monitor bezel 
and the CRT face. A phoiotransister picks 
up the beam from the opposing LED. 

When you place a finger or any other 
object in a beam’s path, it blocks one or 
more sensors. The controller pulses each 
LED in turn and looks for these Mocked 
paths. The LEDs have to be placed far 
enough away from the glass surface so 
that the CRT curvature doesn’t block any 


Glass 


of the beams in the middle. On a color 
screen (which usually curves more than a 
black-and-white screen does), that distance 
is noticeable; your finger breaks the beams 
before you actually touch the screen. As 
you take your finger away, the infrared 
sensor continues to register a "Youch” un¬ 
til you completely clear the array. 

The fact that the infrared sensor doesn’t 
measure an actual screen touch can be a 
big drawback for some applications. Add¬ 
ing strain gauges is one solution; creative 
programming is another. One common 
trick is to wail until the coordinates stay 
steady for a relatively long time (about a 
second) before registering a touch. Infrared 
sensing is unique in that it doesn’t require 
a protective glass covering over the dis¬ 
play; this glass cuts down the display’s in- 
tens iiy. An infrared system’s screen colors 
stay bright and clear. 

Carroll Touch (RO. Box 1309, Round 
Rock, TX 78680, (512) 244-3500, fax 
(512) 244-7040) manufactures infrared 
screens for Zenith, GoldStar, and other 
companies. Typical applications for this 
kind of screen include process-control sys¬ 
tems, multimedia applications, medical- 
control systems, and even fast-food point- 
of-sale terminals. 

Resistive: Fragile, Complex 

Resistive sensing is one of ihe oldest and 
most complex touchscreen technologies. 
It is also arguably the most fragile. It starts 
with a coated piece of glass, much like 
that of the capacitive touchscreen (see fig¬ 
ure 3). A resistive grid suirounds the edges 
of the coating. To this surface, the manu¬ 
facturer adds a Mylar sheet that is coated 
with conductive material and specially 
molded to have little bumps. When the 
Mylar is stretched over the glass, the 
bumps prevent the coaling on the plastic 
surface from touching the coated glass. To 
keep the plastic from wearing out, a hard 
coating is applied to its outer layer. 

The controller puts out a steady 5 volts 
at all four comers of the glass and reads the 
voltage on the conductive part of the plas¬ 
tic layer. If you're not touching the screen, 
there’s nothing to read. When you press 
the plastic, it caves in and makes contact 
with the glass. The conductive layer acts as 
a voltage probe and picks up the voltage 
from the screen. The controller knows that 
you touched the screen, but it doesn’t know 
where. It then puts out 5 V at two adja¬ 
cent comers and brings the opposite cor¬ 
ners down to ground. TTie resistive grid en¬ 
sures that the glass now has a linear volt¬ 
age gradient from one edge to the other. 
Reading the voltage from the plastic volt¬ 
age probe gives the controller an accurate 
measure of the touchpoint. A reading of 



Figure 4; SAW technology measures sound-pulse attenuation as the sound pulse 
travels over the surface of the glass. Pari of the pulse returns quickly because it 
bounces off reflectors placed close to the transducers (il ). The part of the pulse that 
has to make the longest trip takes the longest amount of time (t3). When a solid 
object touches the glass surface, it absorbs part of the pulse at that point and causes 
a dropout in the received signal. The time between the start of the pulse and the 
dropout (f2) determines the position of the object. 
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0 V means yon touched the screen at the 
grounded edge* A 1-V reading reflects a 
touch that’s a fifth of the way from that 
edge, and so on. After measuring in one 
direction, the controller switches the cor¬ 
ners and measures in the other direction. 

Unlike a capacitive screen, a resistive 
screen doesn’t care what you use to touch 
it; gloved fingers work just as well as 
bare skin. This type of screen requires a 
bit of pressure (3 or 4 ounces on an Elo- 
graphics AccuTouch screen), and the plus- 
tic surface is more easily damaged than a 
capacitive glass screen. In addition, the 
many layers in a resistive screen block be¬ 
tween 40 percent and 45 percent of the 
light coming fmni the CRT. For those rea¬ 
sons, most resistive screens are used for 
process-control and point-of-sale applica¬ 
tions rather than public videoiext envi¬ 
ronments. 

Sound Sense 

Sound waves travel at a constant speed 
that varies only with the medium you send 
them through. An SAW (sound acoustic 
wave) touchscreen starts with a single 
piece of glass with two transmitters and 
two receivers in each corner (see figure 
4). A series of wave re Hectors are cut into 
the glass surface—down the sides and 
across the top and bottom* A transmitter 
sends out a short 5-MH/. pulse in one di¬ 
rection along an edge. As the pul.se leaves 
the corner, portions of it bounce off each 
reflector. Those portions that are lucky 
enough to make the bounce early have a 
shorter path to travel from transmitter to 
receiver. The unlucky ones must travel 
farther down the glass and then make it 
across the screen and ail the way back to 
the receiver. The transmitter sends out a 
short pulse; lire receiver sees a much longer 
one—a composite made up of all the dif¬ 
ferent paths that the pulse broke into as it 
hit the refleciors. 

Touching the glass blacks the energy 
from reaching the receiver through that 
point. As a result, the receiver sees a hole 
chopped out of the received signal. The 
time between the start of the pulse and 
when the signal drops out determines the 
touch coordinaie, since sound travels at a 
con.stanl speed through glass (speed x time 
= distance). The harder you press, the 
deeper the hole. Not only can the controller 
decide how hard you press, but in theory it 
can look for several holes and track mul¬ 
tiple objects at once. The current crop of 
SAW controllers don't do drat yet, how¬ 
ever. To measure both x and y ctxjrdinates, 
the controller alternates between two pairs 
of Iransmitters/receivers. 

SAW technology lakes longer to mea¬ 
sure coordinates than the other sensing 


STRAIN GAUGE 



Figure 5; A .sirain-gau^e lauchscr^en 
uses a floating surface mounted on 
pressure sensors. The sensors chsesf to 
ihe fouchpoinr report a proportionally 
higher value than those that are farther 
away. 


technotogies do. The Elographics Intel!i- 
Touch SAW controller requires between 
51) and 85 millisecond.s per coordinate pair, 
versus 20 ms or less fur a capacitive or re¬ 
sistive screen. 

Using uncoaied glass as a sensor sur¬ 
face makes the sensor very resilient; Elo¬ 
graphics claims a life of 50 million touch¬ 
es. While scratches on a capacitive screen 
don't have much of an effect, scratching an 
SAW screen creates a permanent touch- 
point. The controller handles this by keep¬ 
ing a map of the surface and remember¬ 
ing how an untouched screen should 
appear. It treats any touch that lasts longer 
than 3 seconds as a defect and adds it to the 
map. Another poleniial problem is that the 
surface of the glass must be free to trans¬ 
mit the sound waves. You have to mount 
the screen to the monitor bezel carefully so 
that you don’t impede these waves. 

SAW sensors offer clarity superior to 
that of resistive screens, making them good 
for multimedia applications. The durable 
glass surface is appealing for unattended 
public devices, such as the gaming termi¬ 
nals and supermarket videotex! systems 
mentioned earlier. 

Simple Strain Gauge 

The strain-gauge sensor (see figure 5) is 
perhaps the simplest touchscreen technol¬ 
ogy of all. The manufacturer mounts a 
plain piece of glass over the CRT with a 
strain gauge at each corner. The strain 
gauge exhibits some change in electrical 
characteristics (most likely voltage or re¬ 
sistance) when you apply pressure; each 
of the four sensors records a change. The 
harder you press, the bigger the change: 


the sensors closest to your finger record 
the largest variation. The controller reads 
each sensor and calculates your finger’s 
position and pressure by treating the sen¬ 
sors proportionally—much the same way 
a capacitive screen handles positioning. 

You can combine strain-gauge technol¬ 
ogy with infrared to find a precise touch- 
point. Mounting the infrared array on the 
CRT with strain gauges makes it easy to 
determine position (by reading the infrared 
array) and the actual touch (by reading the 
strain gauges). Strain-gauge touchscreens 
tend ID have very coarse resolution. For 
the best accuracy, the object touching the 
screen must have as little mass as possible. 
Early strain-gauge systems had the entire 
CRT mounted on gauges; later systems 
had a separate piece of glass mounted over 
the CRT. Products using this technology 
include IBM’s Model 85 16 monitor and 
TouchSelect monitor add-on units, which 
the company claims offer up to 256 levels 
of sensitivity. 

The Right Touch 

fve been installing touchscreens for years 
in interactive video systems, in training 
and information kiosks, in what are now 
called multimedia systems, and in .special- 
education computers. Even so, 1 .still enjoy 
watching people’s reactions when they en¬ 
counter a touchscreen lor the llrst time. 
No one gets excited over keyboards, and 
mice are confusing for novice users ( with 
windowed environments, any ease of use 
comes from the menus and consistent pre¬ 
sentation, not from the mouse). While 
working on this article. 1 got to watch peo¬ 
ple perform word processing on a touch- 
.screen, ft looked awkward to me, but the 
folks doing the editing assured me that it 
was far easier than doing it with a mouse. 

Touchscreens also lend themselves well 
to situations where casual users {e.g., those 
in airports and at automatic teller ma¬ 
chines) have 10 interact with them. If 
there’s one thing people are good at, il’.s 
pointing. When you’re putting together a 
system that lots of people will use, or when 
you need to seal a system against damage 
or the elements, take a look at touch¬ 
screens. A toLichscreen system can bring 
interactive computing to people in a way 
that nothing else can. ■ 


Howard Egiowstein is a BYTE Lab test¬ 
ing editan He is a former vice president of 
Hindsight, a company speciaiizing in 
handwriting and .speech-training systems 
for learning-disabled students. He has 
been designing electronic toys, consumer 
products, and interactive computer .ryi- 
tems for 15 years. You can reach him on 
BIX as ''heglowstein ." 
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HOW DO YOU GET 
A JOB WITHOUT 
EXPERIENCE? 
ANDHOWDOYOl 
GET EXPERIENCE 
WITHOUT A JOB? 


Most young people have one 
answer to this problem. They avoid 
it until th^’re out of college. But 
they could be getting solid work 
experience while they’re still in col¬ 
lege. With your company’s help. 
And ours. 

We’re Co-op Education. A nation¬ 
wide program that helps college 
students get real jobs for real pay, 
while they're getting an education. 

But we can’t do it without you. 


Those real jobs have to come from 
real companies. Like yours. 

For more information on how 
you can participate in this valuable 
program, write Co-op Education, 
Box 775E, Boston, MA 02115. 

Not only will you be giving stu¬ 
dents a chance to earn money 
and pick up the most valuable kind 
of knowledge, you’ll be giving 
yourselves a chance to pick up the 
most valuable kind of employee. 


Co-op Education. 

You earn a future when you earn a degree. 



A Public Service of This Publication ©1987 National Commission few Cooperative Education 
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TOM THOMPSON 


Macintosh Menus 
Revealed 



T hink back to that last killer Macintosh applica’ 
lion you used. It may have been a spreadsheet, a 
terminal emulator, a drawing package, a word 
processor, or even a disk utility. What made it 
useful to you? I would wager that most of the an¬ 
swers would center around ease of use. When it came to 
making choices about managing files or using certain 
features, you probably didn*t think twice about how you 
did it. Now think of that Mac application where you kept 
searching around through the menus, wondering where 
the programmer had hidden a certain selection. Awful, 
wasn’t it? 

Well-designed and welfimplemented application 
menus don’t get in the way, so most users don’t think 
about them. Many programmers also overlook the im¬ 
portance of menus in their application design. They take 
the menu’s accomplishments for granted. 

This month, Tm putting menus into the spotlight to 
give them the recognition they deserve. Til cover the 
types of menus available to the Mac programmer, when 
to use them, and how to implement them. Til also provide 
a few guidelines on designing menus so that they don’t in¬ 
trude into an application’s operation: Your users will ap¬ 
preciate your menus by their very absence, Firsu however, 
you must know the basics. 

The Mac’s Three Menus 

At the top of the Mac’s main screen is a white zone, 
termed the menu bar, where the application’s menu titles 


Don't gloss over 
this part of the Mac GUI 
in your programs 


appear. Clicking on a menu ti¬ 
tle drops down a list of choices, 
or items, relevant to the opera¬ 
tions spelled out by the menu 
title (see figure 1). For exam¬ 
ple, under the Finder’s File 
menu you’ll find various file management commands: 
New Folder, Open, Get Info, Print, and so on. This is 
the basic “pull-down” menu, so called because it drops 
down like a window shade. A battery of related Tool¬ 
box functions—the Menu Manager —and system code 
handle mouse tracking in the menu, highlighting items, 
and blinking an item when you select it (by releasing the 
mouse buiion). 

Notice that to the right of certain menu items there’s a 
Command-key symbol (the cloverleaf) and a character. 
These indicate that the menu item has a keyboard equiv¬ 
alent: Holding down the Command key and typing the 
displayed character picks ihe menu item just as if you 
had selected it with the mouse. This provides a handy 
shortcut for frequently used application commands. 

You’ll also notice that some menu items can be grayed 
out or dimmed . These dimmed items are disabled, mean¬ 
ing that they can’t be selected at that time. For example, 
in a word processing application, the File menu’s Save 
File and Print items would dim when you closed a doc¬ 
ument, since there’s no document for these commands to 
act on. 

The Mac even has a mechanism for handling those 
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FMe 


Neuj Folder i 

Open S801 

n-mt : 


Get tnfo m 

Sharing... 

mpnmt^ 

Make HVms 
Put ftiuag m 


Find ftgain ^ 


Page Setup... 
Print Oe$ktop,„ 


Figure 1: The Finder's File menM, 
a typical pulTdown menu, includes 
keyboard shortcuts on the right and 
unavailable selections in gray. 


mile-long menus that are larger than the 
small screens found on compact Macs such 
as the Mac Classic. The Menu Manager 
literally sizes up the situation and adds 
scroll arrows to the menu's top and bot¬ 
tom so you can get at the hidden items; 
you just move the mouse to either end of 
the menu, and the item list automatically 
scrolls up or down. 

After several years, Apple enhanced the 
Menu Manager by adding two new menu 
types: hierarchical menus and pop-up 
menus. Hierarchical menus typically or¬ 
ganize related pull-down menu choices 
via submenus that appeai' alongside the 
designated item. The visiiai cue that a 
menu item has a submenu is a right-point¬ 
ing arrow, located where the keyboard- 
equivalent symbols normally go. When 
you select the item, the submenu appears, 
as shown in figure 2, 

Pop-up menus usually appear in dialog 
boxes, away from the menu bar. They act 
as a special control where a choice must be 
made among a large number of objects, A 
box with a title and a drop shadow repre¬ 
sents the menu title, and clicking on this 
box “pops up'’ a menu with the item list. 
An example of pop-up menus is Remote 
Access's Setup Control Panel, shown in 
figure 3. Both the modem-type selection 
and the port choice iirc pop-up menus. Be¬ 
cause the drop shadow for the pop-up title 
box wasn't always obvious to the user, in 
System 7,0, Apple added a down ward¬ 


pointing arrow to the p)op-up menu titles to 
supply an extra visual cue. 

Behind the Screens 
Now that you understand why menus are 
an essential part of an application's inter¬ 
face, you're probably itching to fire up 
that compiler and try your hand at mak¬ 
ing a few menus yourself. First, however, 
you'll need to know the basics of what's 
going on behind the screen. 

The Menu Manager tracks the various 
menus through a set of dynamically allo¬ 
cated menu records. These records con¬ 
tain information such as the menu's ID 
number, its dimensions (in pixels), its title 
and item entries, and whether the menu it¬ 
self or items within it are enabled or dis¬ 
abled. 

The Menu Manager also keeps a menu 
list that contains handles to all the menus 
in the menu bar. This menu list changes 
as menus are added to or removed from 
the menu biir (e.g., when you switch to an¬ 
other application, or when you open a DA 
[desk accessory] that adds a menu title to 
the menu bar). You don't have to worry 
about the contents of these data structures, 
because the Menu Manager sets them up 
and maintains the information for you. As 
with most other fundamental Mac data 
.stmetures, you shouldn’t go poking around 
in these records and lists. There's a boat¬ 
load of Menu Manager traps that let you 
set up and change menus without having to 
modify these structures. 

The Mac offers two ways of building 
your application nienu.s. The first way is to 
assemble the menus yourself, using code 
and the appropriate Menu Manager traps. 
Special metacharacters embedded in the 
item name indicate whether the item’s text 
has a specific style, a submenu, a Com¬ 
mand-key equivalent, or an icon associ¬ 
ated with it. You might use this method 
in a self-contained code resource, such as 
an FKEY. 

The second—-and better—way to build 
application menus is to create the menus as 
resources and then use other Menu Man¬ 
ager traps 10 set them up. If s better to use 
resources because they isolate the menu 
contents from the application code. With 
resources, you can alter the menu contents 
simply by using a resource editor such as 
Apple's ResEdil or Malhemiesthetics' Re- 
sourcer. This way, you can translate a 
properly designed application into a for¬ 
eign language without recompiling the ap¬ 
plication code. 

Menu resources are in a special format, 
termed MENU, and contain the menu ID 
number and the text of the menu's title 
and item names. Keep track of those menu 
ID numbers: Most Menu Manager traps 


require them to work with the menus in 
the menu list. For the same reason, every 
menu ID must be unique. 

Menu Making 

You are now ready to create your own 
menus. First, initialize the Toolbox Man¬ 
agers that the Menu Manager relies on. 
These are QuickDraw; the Font Manager, 
which displays the menu titles and items; 
and the Window Manager, which passes 
the mouse-down event in the menu bar or 
pop-up box to your application. In the past, 
you had to call InitMenus {) to initialize 
the Menu Manager, but today the Win¬ 
dow Manager inilialization call does this 
For you. 

Next, you build your menus. If you're 
assembling them by hand, you pass New- 
Menu () an ID number and a name. This 
creates the handle to a menu record that 
uses the supplied name as its title. Then 
you call AppendMenu (} as many times 
as necessary to add items to this menu* Fi¬ 
nally, you call InsertMenu () to add the 
menu to the menu list* 

If you use resources to construct the 
menus, call Get Menu () , passing it the 
IDs of the MENU resources. Or use Get- 
NevMBar () to load an entire menu list at 
once. The last step for every case is to call 
DrawMenuEar (), which has the Mac re¬ 
draw the menu bar with the new menus. 

If necessary, you enable and disable the 
appropriate menu items with Enable- 
TtemO and Disableltem[), respec¬ 
tively, or checkmark, items with Check- 
Item { ). When you’re done with a menu, 
you discard the handle and its memory, 
using DisposeMenu () if you used New- 
Menu () or using ReleaseResource () 
if you used Get Menu () * 

Check for mishaps during this process— 
nothing is more aggravating than watching 
an application die horribly at launch. List¬ 
ing 1 shows a code fragment that I wrote in 
Symantec's Think C 5*0*2* This setup 
module initializes the various Toolbox 
Managers and then loads several menus 
from MENU resources. It indicates some 
default settings by checkmarking two 
items. The code does some error check¬ 
ing: If it canT load the required MENU 
resource, it aborts the setup process, pass¬ 
es a failure condition (FALSE) to the main 
program, and lets the program deal with 
the problem* 

Hierarchies and Pop-ups 

Notice in listing 1 that I passed a value of 
0 or—1 to InsertMenu () when installing 
the menus in the menu bar* A 0 indicates 
that the menu is to be added after all other 
menus* The —1 indicates that this menu ei¬ 
ther has a submenu or is a pop-up menu. 
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The Menu Manager deals with this appar¬ 
ent ambiguity by assuming that the menu 
has a submenu unless you indicate other¬ 
wise with a call to PoplflpMenuSeleGt (). 
If youre still fuzzy about how this works, 
never fear—a closer look is in order. 

ril backtrack a bit by assembling an¬ 
other menu. Say I’m building a menu tilled 
Edit, and I have a handle to it called Edit- 
Menu. I can place some items in it with 
the following code: 

AppendMenu(EditMenu,'Undo i %; 

Cut/X;Copy/C;Paste/V'); 

I know C code can look outre, but the 
second argument siring is actually a mix of 
item text and those metacharacters 1 de¬ 
scribed earlien The metacharacters areuH 
stored in the menu itself, but instead make 
die Menu Manager alter the relevant fields 
in the menu record. These fields control 
the menu item’s text style, whether or not 
it has a checkmark symbol beside it, and 
describe the item’s keyboard equivalent 
(if any). Table 1 shows the complete meta¬ 
character list and the meaning of each. 

Why bring up metacharacters? Because 
Apple did a clever job of retrofitting hi¬ 
erarchical and pop-up menus into the 
Menu Manager without breaking existing 
applications. As table 1 indicates, Apple 
added metacharacter support for these 
menu types, Apple reused the menu item’s 
checkmark and keyboard-equivalent fields 
in the Mac to store the escape code and 
the submenu’s ID. That’s because an item 
with a submenu shouldn’t be checkmarked 
or have a keyboard equivaleni. (The sub¬ 
menu’s items can have their own keyboard 
equivalents, however,) 

As for the submenu itself, you build it 
with the corresponding ID number and 
items just as you would with a regular 
menu. Don’t even bother with a menu title, 
though: only the menu’s item list appears. 
To help clarify all this. I’ve provided the 
hypothetical menu shown in figure 4, List¬ 
ing 2 shows the C code T used to create 
the hierarchical menu, and listing 3 shows 
this menu’s equivalent Rez code, which 
you compile into a MENU resource using 
Apple’s SARez application. 

For a pop-up menu, you just build the 
menu normally. However, as with a sub¬ 
menu, the pop-up menu title isn’t used. 
You should leave it empty or put the string 
‘’Unused” in it to remind you of what this 
menu is about when you have to go poking 
around inside the application with Rcs- 
Edit months later. 

To use the menu, your application calls 
PopUpMenuSelect {) . However, you’ll 
have to write some code to draw a pop-up 
box and its drop .shadow and to display 
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Figure 2: A typical submenu doexn 't have to present textual items. Here, a Resolve 
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the current menu selection. This has nev¬ 
er been as easy as it sounds, but with Sys¬ 
tem 7.0 Apple modified the NewCon- 
Lrol {) trap to provide pop-up menu 
support. You call NewControl () with a 
procID of 1008 (specifying a pop-up 
menu) and provide the menu ID in the 
min parameter NewControl () then han¬ 
dles all the sordid details of drawing the 
pop-up box and managing the menu- 

Retrieving Chokes 

After all that work you've done setting up 
the menus, you may think that getting the 
user's choices out of them is going to be 
another major hassle. Actually, this is the 
easy part, because of all the legwork you 
did up front. You use only three Menu 
Manager calls: MenuSelect () ^ which 
handles choices on pull-down menus and 
hierarchical menus; MenuKey (), which 
deals with keyboard-equivalent choices; 
and PopUpMenuSelect (), which fields 
pop-up menu actions. 

In your application, the event-loop code 
circles endlessly, polling for a user event. 
When it detects a mouse-down event, your 
application passes it to the Window Man¬ 
ager's FindWindow() trap to find out 
where on-screen the mouse-click occuned. 
If FindWindowO returns a predefined 
code that indicates the mouse-down event 
was in the menu bar, yon pass the mouse 
coordinates contained in the event record 
to MenuSelect (). 

Now you sit back and let the Menu 
Manager do all the work. It pulls down 
the menu and tracks the mouse, highlight¬ 
ing each menu item as the mouse passes 
over it. An item's submenus are automat¬ 
ically pulled down as necessary. 

When you release the mouse on an item, 
the screen is restored, and MenuSelect () 
retum.s a longword with two result codes 
inside it. The high-order word contains the 
menu ID, and the low-order word contains 
the item number. If the menu ID value is 
zero, no choice was made, so you return to 
the event loop. Note that menu item num¬ 
bers start from 1 and that the menu sepa¬ 
rators (those gray or dotted lines between 
groups of menu items), though not used, 
figure in the item count. 

Keyboard-equivalent menu selections 
start life as a key-down event. When your 
program gets one, it first checks to see if 
the user held down the Command key by 
examining the modifier field of the event's 
record- If the key was held down, the pro¬ 
gram extracts the character out of the event 
record’s message field and passes it to 
MenuSelect (). This trap searches the 
menu list for the corresponding enabled 
menu item and returns a longword in the 
same formal as MenuSelect (), 


MENU METACHARACTERS AND THEIR MEANINGS 


Table 1: Apple's Menu Manager supports these metacharacters far pull-dowm 
hierarchical, and pap-up menus. 

Metacharacter Interpretation by Menu Manager 

; Menu-item separator in AppendMenu{) trap. 

( Menu item is disabled. 

Visible menu-item separator. 

< Item's text style, followed by a oharacter where B = bold, 

U = underline, I = italic, 

O = outline, and S = shadow, 

! Mark indicator, where the character following this symbol marks 

the item. 

/ Item has a keyboard equivalent whose character follows this symbol. 

^ Item has an icon whose ID number follows. An icon's ID number 

must be between 257 and 511. 

Escape Item has a submenu whose ID number follows. The ID number 
must be between 0 and 255, 
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Figure 4: A sample menu, with two submenus. Note that the first submenu 
uses icons. Listing 2 shows how to construct this menu with Menu Miinager calls; 
listing 3 shows Uf how to build the menu using resources. 


For pop-up menus, your program should 
look either tor a mouse-click on the pop-up 
box, or for when the Dialog Manager re¬ 
turns the pop-up box’s dialog item number 
(not to be confused with menu item num¬ 
bers) if if s part of a dialog box. No matter 
how your program gets the event, it pass¬ 
es the mouse coordinates to PopUpMenu¬ 
Select () and lets it handle the transac¬ 


tion. Finally, with the menu ID and item 
number in hand, you simply hop into case 
and switch statements to branch to the 
appropriate code. To further illustrate how 
this is done, Tve created a demo applica¬ 
tion called menu demo that shows how 
to build several menus and respond to 
choices made with them. 

Under System 7.0, you will want to 
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Listing 1: Menu initialization. This code shows how 
to set up the Macintosh graphics environment. Note the 
use of error checking. The last two menus are 
hierarchical. 


/* Menu titles 
#de£iTie LAST_J4EMU 6 

ttcfefine APPLEJ5ENU I 

#define FlLEjlEmJ 2 

#define EDITJ^ENU 3 

#define SERIiU^MENU 4 

^define PORTJMENU S 

^define BAUD_M£MJ € 


/• Mun*ier of inenue */ 

/* Menu. ID for DA rnenu */ ^ 

/* Msiu ID for File menu */ 

/* Menu ID for Edit menu */ 
/* Menu ID for Serisd menu 
/* Sutmenu of Serial menu */ 
/• Submenu of Serial fnenu ’*/ 


/* Menu items +/ 

♦define MODEM:_K)FT_n^ 1 
♦define PRtWmt-PORT_I‘mi 3 
♦define BAUD_2400_ITEM 3 


/* Globals 
MenuHandle 
short 
short 

unsigned chau: 
unsigned char 


myMenus I IAST_MENU+ 11 1 
baud: 

current Baud I tem« oldBaudltemi: 
^serialPort: 

MODEM[6] = "Vp-ADuf*; /* Modem port 
output driver name 


Boolean Satij^_MaC'£voidl 

( 

short i: 


MaxAppl^nef 1; 

Mor^Masters {J: 

MoreMasters(J; 

MoreMasters(J: 

InitGraf ifiithePort); 

InitFonts(}; 

FluahEvent a {everyEvent. 03: 

InitWindows(); 

InitMenusfW /• For old timets sake */ 

TEInit{): 

InitDlalogalOLJ ; 

InitCursorij: 

BeriaiPort = MODEM: /* Default settings */ 

baud = beiud2400: 

currentBaudltem = oldBaudltem = eAUD_2400_ITEM; 

/* Loop and load menu resources 

for a = APPLE_MENU: i <= LAST_HENU: i++3 
( 

[tyMenusIil = GetMenu(i): 
if {n^Menusfi] == KILJ /* Couldn'^t get 
resource ’/ 

retuiTi FALSE; /* Tell main(3 there's 

trouble */ 

): /* end for */ 

/* Load DAs or ;^le Menu Items (^stem 7*03 */ 
AddResMenu <nvMEnus IAPPLE_HE;nu] , ^ DHVR' 3: 
if fResErrorC) i= noErrJ /* Problem? "/ 

return FALSE; /“ Mayday» we're going 

down* */ 

/* Now install our menus into the inenu list 
for U = AFPL^_KENII; i LAStJEWU; 1++) 
if ti SERIAL_WaJU3 

InsertMenu (,rryMenua[il * 0): /* Pull-down 

menus */ 

else 

InsertMenu (iryMeriusIil f -13; /* Hierarchical 

menus */ 

DrawMenuBar {); 

Checl^Item (mj^enu s 1 POHT_MENU J * I€1DEM_P0RT_ITEM, 

TRUE3 ; /* Checkmark Tnodan port it^ */ 

/* Checkmark baud rate itan */ 

Chec3cItem(FyM^U5[HAUD_MENU) * HAUD_2400_ITEM, TRUE); 
return TRUE: 

} / * end Setup,i9ac( ] */ 


Listirig 2: Setting up a hierarchical menu. This is the 
C code f used to build the menu sho wn in figure 4. 

f* Menu data. Note the use of metacharacters. */ 


MenuHandle baudMenu< portMenUn serialMenu; 
unsigned c3iar SERIALLISTE38] = 


{0x24,'P* 


p * 

,'t',,0xlb*'! 

'. 5,'j ' 

'B-, 

*a* * 

'u', 

'd', - y *Dxlb,'! 

‘*6**:v 

1 1 
'C, 

'o* * 

*n', 

'f■,'i' J 'g*,'u*, 

p ' r' . ‘ e 


' * ' 




unsigned char PORTLIST[21] = 


[0x15,-M' 

i f 1 

, *o' , 

p ^dV 

, '■e' , 'm% **** '1' 

t * * 

[ 1 
'P' - 

'r'. 

'll, 

'n','t',' 0 ', *t* , 


unsigned char BAUIHj1ST|24] = 


lOxlB,*3* 





'1', 

'2', 

'0% 

'0% 


'2'* 





*4'* 

*S', 

'0% 

'O'. 


'9', 

'6*, 

^0'. 

'O'J: 



Code to create the menu in figure 4 */ 
serialMenu = Ka4ienu{fiERlALJ4EM3', 'VPSerial port"3; 
portHenu = KewMenu { P0(RT__MEWU h * \ PUnused"): 
baudHenu = KewMenuEBAUD^MQ^O', " ^FUhused*) ; 
Aj^sendMenu (serialMenu, SERIALLIST) ; 

Ai^pendMenu {portMenu * PC3RTLI ST); 

AppendMenu (baudMenu, BADDLIST ) j 
losertMenu(serialMenu ^ 0); 

InscrtWenuCportM^u* -13: 
insertMenu f baudMenu, -1); 

DrawMenuBar f 3 r 


Listing 3: / used this Rez code to build the menus 
shown in figure 4. The icon data for the modem and 
printer icons {icon IDs 257 and 25H} is not shown. 


tinclude "Types*r" 

/* The Serial menu */ 
resource 'MENU* (4 <"Serial Setup" 3 I 
4, textMenuProc * 
allEnabled, 

enabled» "Serial Setup"* 

{ 

"Port"* nolcon, “VOxlB"* "\0DO05", plain: 

"Baud", nolcoo, "\0 k 1B", "\0D00>6", plain: 

nolcon, noKey, noMark* plain; 
"Conf igure, * *" *noTcon* "K", nolferk, plain 
\ 




/• The Port submenu »/ 

resource 'MENU' (5, "Unused" * preload) ( 

5, teKtMenuProc, 
allB^abled, 
enabled, "Unused", 

( 

"Modesn", 1, noKey* noMark, plain; /* Modem 
icofi ID a + 2573 
nolcon* noKey* noMarlc, plain: 

" Printer* * 2, noKey, noMark, plain /* Printer 

icon ID = 258 */ 


) 


}: 

/* 'The Baud sulinenu */ 
resource 'MENU' (6, *Unused"*preIoad3 ( 
6* textMenuProc, 
allEnabled* 
enobled, "Unused"* 

( 


300'* 

nolcon* noKey, ; 

noMark, plain; 

1200"* 

nolcon, noKey, 

nOMark, plain; 

'2400", 

nolcon, noKoy, 

noMark, plain; 

'4800", 

nolcon* noKey, 

ooMork, plain: 

'9600", 

Ttolcoo, noKey, 

noMark, plain 


} 
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A Message 
To Our 
Subscribers 


I / ROM TIME TO TIME WE 

1^ make the BYTE 
subscriber list avail¬ 
able to other companies 
who wish to send our 
subscribers material about 
their products. We take 
great care to screen these 
companies, choosing only 
those who are reputable, 
and whose products, 
services or information we 
feel would be of interest to 
you. Direct mail is an 
efficient medium for 
presenting the latest 
personal computer goods 
and services to our 
subscribers. 

Many BYTE subscribers 
appreciate this controlled 
use of our mailing list, and 
look forward to finding 
information of interest to 
them in the mail. Used are 
our subscribers' names and 
addresses only (no other 
information we may have is 
ever given). 

While we believe the 
distribution of this infor¬ 
mation is of benefit to our 
subscribers, we firmly 
respect the wishes of any 
subscriber who does not 
want to receive such 
promotional literature. 
Should you wish to restrict 
the use of your name, 
simply send your request to 
the following address. 


BVTE 


Magazine 


Attn: Subscriber Service 
P.O. Box 555 
Hightstown, N] 08520 



SOME ASSEMBLY REQUIRED 


RESERVED KEYBOARD COMMANDS 


Table 2: Apple reserves these keyboard shortcuts for consistency eieross 
cipplientmm^ 


File menu 

Command 

Edit menu 

Command 

Command-N 

New 

Command-Z 

Undo 

Comm and “O 

Open... 

Command-X 

Cut 

Command-W 

Close 

Command-C 

Copy 

Command-S 

Save 

Command-V 

Paste 

Command-P 

Print 

Command-A 

Select all 

Command-Q 

Quit 




redesign your application so that your in¬ 
terface is further decoupled from the pro¬ 
gram code; The menu choice generates a 
high-level Apple event rather than calling 
the code itself. Put another way, if the user 
selects Print from the File menu, you cre¬ 
ate a Print Apple event instead of calling 
the printing cfxle module* The reason for 
this indirection is to enable not only the 
user but also outside Apple events—com¬ 
ing from other System 7dT-savvy applica¬ 
tions or from scripting languages such as 
UserLand's Frontier or AppleScript—to 
use your application. 

The Art of Menus 

Now that you've mastered the an of pro¬ 
gramming menus, you may think your 
work is done. Not so—it's only beginning. 
One reason menus don’t get in the user’s 
way is that the Menu Manager works so 
well, but the other reason is a well thought- 
out interface* Menu commands must make 
sense and be easy to remember* 

Notice that I didn’t mention the word 
mfititive here. Intuition is a slippery con¬ 
cept. What is obvious to a rocket pilot 
hacker-type such as myself might not be at 
all intuitive to the clerk down the hall* So 
the design of your application’s menus 
(and the whole interface, in fact) requires 
careful thought. After alU it doesn’t matter 
how good your application code is if peo¬ 
ple canT—or won’t—use it because of a 
hostile interface. 

About half the 7 million Macs out there 
are 68()00-based machines, and with the 
exception of the Mac Portable and Power- 
Book UK), they all use those small 9-inch 
screens* So don’t uy to overload their small 
menu bais with too many menus. In fact, 
you’ll want to leave some room so that a 
DA can sneak its menu in there as well. 
For the same reason, don’t have ‘long” 
menus (i*e*, menus with lots of items in 
them), even though the user can scroll 
through them* 

If you’re faced with either situation, you 
probably need to rethink the application’s 


design. Hierarchical menus can help or¬ 
ganize a lengthy menu into shorter ones* 
but don’t get carried away: A hierarchical 
menu that has more than two nested sub¬ 
menus at a time can become a problem, 
especially if the user has to backtrack to the 
parent menu just to change one of the se¬ 
lections* 

When you do have a menu with a goo- 
gol of items or one that’s spawning sub¬ 
menus like mad, you may want to rethink 
whether to use a menu for the selection 
process. In some instances, a dialog box 
with a variety of selection controls might 
be belter suited to the job. Don’t be afraid 
to place user choices somewhere other 
than in menus. In Aldus PageMaker 4,2, 
you can select the body text’s typeface, 
style, color, tracking, and alignment cither 
from several hierarchical menus or from 
a single dialog box* In fact, PageMaker 
emphasizes that users can determine how 
they work with the program, because 
they can make the same choice in two dif¬ 
ferent ways* 

Be consistent* One of the strengths of 
the GUI is that different applications act in 
familiar ways. For example, from the Find¬ 
er, I can use Command-F (for Find) to lo¬ 
cate a file* From MacWote II, the same 
keystroke finds a section of text, and in 
the Think C compiler it finds a variable 
name* The Open, Save, and Print com¬ 
mands are the same and use the same 
keystrokes, too. Be aware that Apple now 
reserves certain keyboard equivalents as 
common commands (see table 2) to guar¬ 
antee consistent behavior across all appli¬ 
cations. 

Finally, check out the design with real 
users. This gets back to that elusive “intu¬ 
itive” concept that I mentioned earlier. Try 
out a preliminary design with many users 
who have different levels of computer ex¬ 
pertise. Remember that an attitude adjust¬ 
ment is in order here: Don’t wonder why 
the poor baffled user isn’t getting it; rather, 
consider why the design isn’t making the 
menu’s function obvious. 
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MICROSOFT 

WINDOW'S 

■.COMBVnULE 
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introducing the Windows version of 
the best-selling communications software in the world. 


PROCOMM PLUS has opened the eyes of the world to a 
superior communications package. Now, people with their 
sights set on communicating with Windows have a choice 
justasciear PROCOMM PLUS for Windows. The power 
and ease of use of PROCOMM PLUS combined with the 


elegance of Windows. Look for it now at your software 
dealer, if you currently own PROCOMM PLUS, upgrade to 
PROCOMM PLUS for Windows for just $69.00 by calling 
1 .BOO.326.4999. And discover for yourself why PROCOMM 
PLUS for Windows leaves the competition in the fog. 



Grcte 41 on lni|uirY Card. 





























































































SOME ASSEMBLY REQUIRED 



Now you can scan, cuate^ edit, print and even 
vectorize images — all vvHh one program. Vbu can 
woik easily and quickty with large btack^and^ite 
images uplo 4Mbytes such as logos, maps, dip 
arts and drawings. 

QuictcTraoe for Windows supports ScanJet and 
Scan Man scanners with full pdnting functions, 
and handles TIFF, PCX arn) Wirxiows bitmap image 
RIes, automatically comerts into CGM, EPSF, DXF, 
Microgiafx PIC/DRW and Adobe A1 vector Fifes, 


tor Windows. 

....$295 

DOS versions (supports Autcilfiajoe hjnetion only] 


.$245 

OxHTl inb EFSR CGM. MicftigralX RC, DRW 

tor AutoCAD DXF. 

....$295 

for Lotus Freelaoce Plus.... 

.$245 


PLEASE CONTACT: 212-606 2339 
OR SEE EGQHEAO NEAREST YOU IN U.S. 
CONTACT REFLEX IN U.K.: 0734-314611 



DflvtilDpHlby 

Information & Confro! tab Co. 


Nakajbnna Bldg., 5F, 11-22. Shinjuku B<home, 

Sliiniuki>4cu, Ibl^ 160, J^n 

Pticsne; 3-5379-7470 / Fax: 3-5379-7471 


A 


Mitsubishi International Corporation 


Technology Affatis Oept. 

520 Madison Avenue. New vork. NY 10022 
Phone: 212-605-2339 / Pax: 212-605-1047 


•Quicktrace can input Images ecanned by NIscan. iDgilec ScanMan and etc. aOEM inquiry welcome 


Make Your Best Work Look Its Best! 


Name 

Definition 

Gamma 

r(2)= f 

Jo 

Sine 

5iii(a:) = ^(e“-e-") 

^ ' 2V 

2^ta 

oo 

k=l 



PCT^ 


Typesetting Software 


For professional publishing and the power to produce high-quality technical 
documents, scientific notation, mathematical formulas, and tables, rely on PCT^ 
to make your work look its besL The next step beyond standard desktop 
publishing, PCT^ is the difference between average and expert. You 11 get 
professional typesetting at amateur prices* And with our new PCT^ Systems, you 
get everything you need, with no extra costs. 

The PCT^ System for Laser Printers includes: 

• PCT^ and PCT^386, Version 3.1 

• Our screen previewer and laser printer drivers 

• Macro Packages 

• Free Technical Support 

For a free catalog and demo disk,, call 415/388-8853, See the best for yourself! 
Personal T^, Inc. • 12 Madrona Ave. • Mill Valley, CA • Fax: 415/388-8B65 


PERSONAL 

TiJC 


From my own venture with Mac share¬ 
ware, Tve found that this can be a very 
humbling—and enlightening—^experience* 
When I first released DepthKey, a utility 
that used only a pop-up menu, users com¬ 
plained about the interface* What seemed 
obvious or acceptable to me wasn't to a 
lot of MacFolk. After several iterations, i 
finally had an easier-to-use interface de¬ 
sign, more features than I had thought the 
product could support, and satisfied users* 
Two good resources that focus on in¬ 
terface design are Apple’s own Human 
Interface Guidelines and Bruce Tognaz- 
zini's TOG on Interface (see the bibliog¬ 
raphy). If you take as much effort in cre¬ 
ating an informative and useful set of 
menus as you do with the program code, 
chances are that people will use—and 
buy—your application. 

How important are these design con¬ 
cepts? Look at the lessons learned in con¬ 
sumer electronics. Why are many VCRs 
difficult to program? A lot of the trouble 
occurs because you have to punch many 
buttons just the right way or you botch the 
programming. Just to set my VCR’s time, 
for example, I have to hold down one but¬ 
ton, poke at another, and then ratchet away 
on a third. This is easy? Some bright soul 
realized that rather than come up with con- 
voluted schemes of punching buttons on 
the VCR’s panel, you could put menus on 
the TV screen. You use the remote con¬ 
trol’s channel-selector buttons to move 
about the screen and make your choices. 
This setup makes sense to consumers— 
so much so that even nontechies now reg¬ 
ularly tape movies with their VCRs. You 
can do the same for your programs if you 
carefully engineer the ways in which your 
users work with them* ■ 
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Apple Computer. Human Interface Guide¬ 
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Apple Computer* Inside Macintosh, Vol¬ 
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1985, 

Apple Computer* inside Macintosh, Vol¬ 
ume V, Reading, MA: Addison-Wes¬ 
ley, 1988. 

Apple Computer. Inside Macintosh, Vol¬ 
ume VI. Reading, MA: Addison-Wes¬ 
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Tognazzini, Bruce. TOG on Interface. 
Reading, MA: Addison-Wesley, 1991. 


7V>i7i Thompson is a BYTE senior technical 
editor at large with a B.S.E.E. from Mem¬ 
phis State University. He is also an 
ciate Apple Developer. You can contact 
him on BIX as ''tom_thompson** or on Ap¬ 
pleLink as - T THOMPSON." 
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SOFTWARE CORNER 



BARRY NANCE 


Opening the Lines 
OF Communication 


T he communications subroutines 
that are in the PC’s ROM BIOS 
don’t work* The problem isn’t a 
little bug with a small work¬ 
around; the subroutines you in¬ 
voke with INT 14h just flat out aren’t 
usable* These nonfunctional BIOS services 
for leading and writing characters through 
a COM port mean you usually have to 
build communications routines that write 
straight to the hardware* 

The INT 14h services have two serious 
flaws: Communication is unbuffered, and 
they don’t respond to COM-port interrupts. 
About all you can do with INT 14h is set a 
data transfer rate. The BIOS functions 
burned into the PC drop characters when 
you try to read data from a modem* When 
I discovered this curious omission in the 
BIOS a few years ago, I did what I usual¬ 
ly do when I see software that doesn’t 
work: 1 rewrote it. 

1NT14.COM is a TSR program that 
takes just under 6 KB of RAM, The pro¬ 
gram replaces the OBh, OCh, and 14h 
interrupt vectors as it installs itself* You 
can unload the TSR from memory by mn- 


A functional INT 
14ti replacement fills 
the communications gap 
in PC BiOS services 

ning it a second time with a /U command 
switch. 

T didn’t have to use a clean-room ap¬ 
proach to avoid copyright issues as I re¬ 
wrote that part of the BIOS. There was re¬ 
ally nothing about the existing code that I 
wanted to reuse. 1 did, however, make the 
API look the same as the ROM BIOS 
code’s API* You load the registers to use 
my functions the same way you would in 
calling the BIOS functions. I also enhanced 
INT 14h by adding additional services, 
and 1 expanded the API to include these* 
1NT14.COM offers service subroutine.^ 
for initializing COM I and COM2 with 
data-transfer-rate, parity, stop-bit, and 
word-length parameters. You can read and 
write characters to COM 1 and COM2 
without worrying about dropped charac¬ 


ters. The read function will even tell you, 
on a character-by-character basis, if a com¬ 
munications error happened. Such an error 
might be the result of a parity error, fram¬ 
ing error, or overrun. The read function 
returns a special value if the communica¬ 
tions buffer doesn’t contain any new in¬ 
put characters. You can ask INT14.COM 
to give you the current values of the Line 
Status Register and the Modem Status Reg¬ 
isters, 

INTI4.COM does what the ROM BiOS 
claims to do but doesn’t, and it goes a step 
further. When you ask INT14.COM to 
read an incoming character from the mo¬ 
dem, you have two choices. You can use a 
function that waits for the character ac¬ 
cording to the value in RS232_TlM_OUT, 
a data item located at 0040h:007Ch in the 
BIOS data area, or you can use a function 
that returns immediately to your program 
if there are no characters in the buffer. 

INT 14.COM also offers functions for 
purging the buffer of incoming characters, 
returning the number of unprocessed char¬ 
acters in the buffer, and toggling XON/ 
XOFF flow control* ■ 


M A C / T o m Thampsoit 


Zterm Is Z-Best 

Y ou’d think that in the mature Mac applications market 
there would not be room for yet another telecommuni¬ 
cations program. However, Zterm 0.9 makes room for itself 
by offering a boatload of high-powered features for a modest 
shareware fee of just $30. 

David Alverson’s Zterm offers screen capture and VTIOO 
emulation. It supports XMODEM, YMODEM, YMODEM-G, 
and ZMODEM file transfer protocols. Zterm’s built-in 10-verb 
scripting language lets you build scripts that automatically sign 
you onto an on-line service, examine mail or messages, capture 
them to a file, sign off, and hang up the line. You can select an 
on-line service from Zterra’s Dial menu, and Zterm will auto¬ 
matically find and execute a script file of the same name. 

For on-the-go MacFolk whose PowerBooks have only a 
small hard drive and a minimum of RAM, Zterm’s svelte size 
(197 KB) and sparing use of memory (450 KB) make it an 
ideal traveling companion. 


UNIX/Ben Smith 


ZMODEM Meets Unix 

H ere’s the problem: You're using a Mac or a DOS machine 
connected to a Unix host by a serial line or modem. You 
want to move some files (not necessarily text) between the two 
machines, so you need a protocol-based file transfer utility. 
What about ZMODEM? 

Chuck Forsberg’s rz and sz are file transfer utilities for 
Unix that support ZMODEM. You don’t need to be a system ad¬ 
ministrator; you can compile and install this software in your 
own file area. The source code is only 176 KB—one of the 
smallest Unix programs Fve discussed in Software Comer. 

There is a catch: This is shareware, not freeware, so send in 
your $20 and get support from Omen Technology of Portland, 
Oregon. (The source code is available in “unix/listings” on 
BIX.) Forsberg is also the author of the YMODEM and /MO¬ 
DEM protocols and some communications programs, including 
Professional-YAM (a Unix communications program for call¬ 
ing out to non-Unix systems). 


Editor’s note: Software Corner highlights public domain, freeware, and shareware programs. The programs are available in 
electronic format. See "Program Listings ” on page 5 for details. We solicit your contributions. We pay $50 for any program we 
use. Write to: Software Comer, BYTE, One Phoenix Mill Lane, Pelerborough, NH 03458. 
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hen storms hit the Gulf, Texaco keeps the gas pumping... 



... thanks to QNX® 

Severe storms used to pul a real damper on offshore operations, especially when 
personnel had to be evacuated from production platforms. And without operators, the 
platforms just sat idle until the skies cleared, 

The bottom line is dial shutting down production can cost $1,5 million per day. 


Willi RealHex™ ihe QNX-based SCADA 
package by Bj Software Sysiems 
(a division of Baker CAC), 
Operators can monitor and 
control remote well head devices 
throughout the Gulf of Mexico. 


QUANTUM SOFTWARE SYSTEMS LTD. 
ITS Terrence Matthewb crescent 
Kanata, Ontario. Canaoa kzm iWs 
TELl 


Fax ■ei3-S91 3579 


QNX EB A REEilBTEFIED TRADEHAHK QF OUAMTUM 
SorWAAC SvSfCMS LTO. RCalElEK tS A 
TRADEMARK OF HJ SOFTWAHE SYSTEMS. 

« QUAHTUM SorrWAftE SratdMS ltd. tfrM 


But that was before STORMAC (System for Texaco Offshore Remote Monitoring And Control). 

With this SCADA system, operators can now monitor and control offshore devices m reaJ 
time from the safety of a land-based control center, 

Texaco now maintains offshore gas production 24 hours a day, whatever the weather. 

'Hie QNX Operating System plays a key role in the STORMAC success story. 

Since QNX delivers real realtime perfonnance, [Kl SCADA packages like B[ Software's 
RealFlex^can compete with costly higli-end hardware systems. 

From its unique modular architeciua* to its transparent fan It-tolerant network, QNX gives 
system desipers a host of high-performance advantages. And as a POSIX-compHani OS, 

QNX follows the standard in system portability. 



REALTIME OPERATING SYSTEM 


SCADA* Robotics. OLTP. 1N)S. With an installed base of nearly 200,000 systems worldwide, 
QNX is the OS of choice for mission-critical applications. 

To find out how QNX can help you develop rcsiwnsive realtime soluftons, 
call 1^800^563’9001(eii. 101). 

Architecture makes the difference,'^ 
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Writing a Device 
Interface for Windows 


M icrosoft’s Windows environment 
has established new groond 
rules for PC software. Windows 
imposes unique challenges for 
device-interfacing software in 
particular: Interrupt handling, memory ac¬ 
cess, intermodule (software) communica¬ 
tions, and modularity mechanisms are alJ 
different in the Windows environment. In 
addition, addressing approaches need caro- 
ful attention to protect Windows code in¬ 
vestment as new Windows versions be¬ 
come available. 

What Hath Windows Wrought? 

While writing device-specific software un¬ 
der Windows presents challenges differ¬ 
ent from those presented by DOS, Win¬ 
dows offers unprecedented dynamic mod¬ 
ularity and coding consistency. Thus, while 
the Windows environment introduces chal¬ 
lenges for developers, it also employs and 
enforces coding and usage standards that 
lead to the creation of code that is highly 
reusable. 

Recognizing that true reusability and 
sensible object-oriented support are im¬ 
portant to Windows success, Nlicrosoft es¬ 
tablished conventions to help developers 
take maximum advantage of Windows’ 
capabilities. However, complying with 
those conventions imposes a burden on 
software developers who wish to use this 
new software environment to accomplish 
actions that are not completely envisioned 
in early Windows versions (e.g., for con¬ 
trolling and interacting with plug-in, real¬ 
time devices). 

Under DOS, the programmer has almost 
complete control over interactions with 
any type of standard or nonstandard de¬ 
vice. Interrupt service, data-space aOoca- 
tion, and communications between tightly 
coupled code segments (e.g., applications, 
libraries, drivers, and TSR routines) are 
all specified by the developer. DOS par¬ 
ticipates little in managing and control¬ 
ling those aspects of device interaction. 
Windows, on the other hand, wants to 


cooperate with, if not directly control, the 
handling and management of inieirupts, 
data locations, and dynamic linking of 
code segments that may or may not be 
tightly coupled. Where the DOS program¬ 
mer established all the external interac¬ 
tion rules, the Windows programmer must 
follow the Windows rules to accomplish 
the same functions. 

No longer can a device be considered 
just a functional add-on; the prudent de¬ 
veloper must carefully consider how to in¬ 
volve Windows in effecting specific de¬ 
vice actions. 

Windows must be made aware of inter¬ 
actions that once were the sole province 
of the dev ice-specific application. Part of 
the challenge in using such devices lies in 

Windows poses unique 
challenges when writing 
device drivers 



effectively employing operating modes 
that are alien lo (or at least outside) the 
Windows worldview. In fact, you could 
turn the analogy around and discuss the 
challenge of accessing physical device ca¬ 
pabilities that are not recognized by Win¬ 
dows’ model of a device. In essence, Win¬ 
dows is blind to those capabilities, and the 
burden falls on the programmer to access 
Windows-unknown features using Win¬ 
dows constructs. 

Allow Me to Interrupt 

The Windows interrupt structure places 
the mouse, keyboard, and display at the 
top of the inteiTupt-service queue. Thus, 
using the mouse or pressing a key rips the 
PC’s attention away from another periph¬ 
eral device, even though that device may 
be interacting with the PC on a critical, 
real-time task that should not be easily or 
frequently interrupted. 

This interrupt hierarchy makes sense 
when the objective is to respond quickly to 
operator directives issued by mouse or 
keyboard actions. However, it places se¬ 
vere demands on the real-time program¬ 
mer who is attempting to move data rapid¬ 
ly and reliably between tlie peripheral de¬ 
vice and the rc. Similarly, Windows’ han¬ 
dling of such interrupts is modeled on the 
simpler devices that are normally con¬ 
nected to a PC. 

With the potential for multiple inter¬ 
rupts and multiple levels of interrupts, 
plug-in devices introduce the need for cre¬ 
ative real-time servicing in the Windows 
environment. Because Windows wants to 
participate in the handling of such inter¬ 
rupts, there is a built-in overhead chat can¬ 
not be easily circumvented (if you were 
to attempt it at all). 

The inescapable conclusion is that re¬ 
liably handling real-time input and output 
streams requires a Windows-sensitive pe¬ 
ripheral. This means that the peripheral 
must be designed to work with relatively 
long interrupt-service latencies. Thus, the 
Windows operating-environment intermpt- 
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HANDS ON/BEYOND DOS 



service approach has direct and signifi¬ 
cant impact on peripheral-device archi¬ 
tecture and hardware. 

Thanks for the Memory 
Another difference between DOS and 
Windows is in memory handling. In its 
more elaborate addressing modes of op¬ 
eration, Windows prevents its applications 
from knowing the specific memory loca¬ 
tions being used. It does this to facilitate 
virtual memory management and to allow 
applications to share host memory. While 
this is desirable from a PC management 
viewpoint, it introduces a serious prob¬ 
lem: How does an application tell the ex¬ 
ternal device where to bring in its data? 

There are no universal answers to the 
old hidden-memory trick, but at Data 
Translation we have found protocols that 
work* Such conventions as centralized 
request and grant of memory, coupled 
with appropriate memory lockdowns, go 
a long way toward helping applications 
work with devices that know only to get 
their data from specific memory locations 
in the PC. However, this is not the entire 
answer, because the most demanding pe¬ 
ripherals virtually mandate asynchronous 


memory handling. 

Add that mode of operation to Win¬ 
dows’ inherent memory hiding, and the 
problem becomes even more difficult. 
Now, both the application and the host- 

A 

nother 

difference between 
DOS and Windows 
is in memory 
handiing. 



resident device-specific software must 
know how to handle the fdling and emp¬ 
tying of memory locations* These loca¬ 
tions alternate between available and non- 
available as Windows manipulates and 


coordinates memory requests to maximize 
use of limited interna! memory. 

Is Anybody Listening? 

Another difference between DOS and Win¬ 
dows lies in intermodule communications. 
Here, the Windows environment offers 
both constraints and flexibility. Several 
mechanisms are available for different pur¬ 
poses, including synchronous, asynchro¬ 
nous, and intcrapplication communica¬ 
tions. Depending on the type of external 
device and the service being requested, 
each mechanism is useful. 

Synchronous communications serve 
well for immediate commands (e.g*, con¬ 
figuring a peripheral or preparing for a 
subsequent real-time activity). Asynchro¬ 
nous communications facilitate parallel 
activities (e*g,, processing acquired data 
while simultaneously acquiring more data). 
Asynchronous communications are im¬ 
plemented via semaphores and signals, 
and they use Windows’ ability to post mes¬ 
sages to a receiving window (a Windows 
activity), fnterapplication communications 
can occur in two ways: through DDE 
(which is a one-way-at-a-time mechanism 
for sending data from one application to 


GREAT THINGS COME IN SMALL PACKAGES 



Parallel port 
plugs directly 
Into any printer 


Press switch 
to print status 


Serial port can be 
input or output 


This powerful print server 
can tackle your biggest 
network printing problems 

■ Connects any parallel printer directly 
to your Ethernet LAN 

■ Fully Novell Netware 286 and 386 
compatible 

■ Can attach to 8 file servers simultaneously 

■ Fast and easy to install 

■ Combines high-speed printing and 
exceptional printer control 

■ Supports encrypted passwords, 

forms, notify, cancel, and others Ethernet port 

available in thin 

■ Full one-year warranty and unlimited or twisted-pair 

free technical support Status led 


■ Made in the U.S.A. 


Power jack 


Make the Bose Connection # ESSE 

10850 WMcrest Drive • Houston, Texas 77090 • Phone (713)933-7673 • Fax (713)933-0044 1-800-333-9343 
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Life in the wiid can be pretty tough these 
days. Without the necessary ancient- 
forest habitat to iive in, some species iike 
the northern spotted owi of the Pacific 
Northwest are severeiy threatened. 

At the Sierra Ciub, we believe that these 
owls and the ancient forest eco- x 
systems they depend on need our fCp 
help. The Sierra Ciub’s work to per- 
manentiy protect our ancient forests UfD 
also heips preserve the habitat of 
the northern spotted owi, giving \J; 


them the range they need to heip their 
popuiation grow. 

To iearn more about our work protecting 
the forest habitats of endangered species 
such as the northern spotted owi, piease 
write us at: 


Sierra Ciub 

Dept. PB 

730 Pbik Street 

San Francisco, CA 94109 

(415) 776-2211 











HANDS ON/BEYOND DOS 



another) or through OLE (Object Linking 
and Embedding), 

OLE enables two applications to coop¬ 
erate in one application session* Regardless 
of the particular communications used* the 
programmer has to force his or her spe¬ 
cific communications to fit the Windows 
communications model* Even if specific 
dev ice-related communications are criti¬ 
cal to proper perfomiance, those commu¬ 
nications must fit into the Windows struc¬ 
ture* In some settings, this imposes a 
communications-handling ambiguity or* 
worse* special-purpose communications* 

Some development aids (e*g*, Visual 
Basic) do not implement a full range of 
communications and further limit the range 
of communications that the programmer 
can use with peripherals. Careful design 
in this area goes a long way toward ex¬ 
tracting the best possible performance from 
Windows-based software. 

Future Prospects 

Windows will evolve to achieve ever-in- 
creasing performance on more platforms. 
Some of that evolution is already public 
knowledge, such as Win32 (ihe 32-bil ver¬ 
sion) and Windows NT (New Technol¬ 


ogy), the generic-platform kernel. Pro¬ 
tecting those who invest in Windows de¬ 
velopment requires foresight and careful 
interface software design so that those im¬ 
plementations aren’t invalidated by 
these evolutionary improvements* 

For example* data types need to be care¬ 
fully chosen and used. You must decide 
the absolute minimum of Windows ser¬ 
vices to use while hoping that Microsoft 
will continue lo support those you choose. 
Data structures need to anticipate Win¬ 
dows evolutions so that software that once 
worked on a 16-bit machine doesn’t break 
when Windows moves to 32 bits* 

Data Translation is dealing with these is¬ 
sues in several ways. We choose and use 
data types that are invariant under different 
addressing modes* We use basic Windows 
services and do so carefully to avoid side 
effects detrimental lo software reliability. 
We establish data structures that are im¬ 
mune to addressing modes and word sizes* 
And we characterize generic external de¬ 
vices with sufficient flexibility to encom¬ 
pass a wide range of future features. 

For the first time* peripheral software 
must be robust and facile in a user-friend¬ 
ly environment* This change in approach* 


mandated by Windows* is painful. Many 
issues that never were a concern now need 
to be addressed eomprehensively and cor¬ 
rectly* Software design now encompasses 
much more than Just implementing tim¬ 
ing diagrams and control structures. A 
more complete design that includes data 
management must be defined* and you 
must do so well before any coding occurs 
to ensure lhai the resulting code will be 
both interoperable and reusable. 

Windows holds out the promise of true 
modularity If your programs use it care¬ 
fully and with an eye to the future. Win¬ 
dows also presents the specter of complex 
software lhaf s too unreliable and loo slow 
to meet even primitive throughput stan¬ 
dards. Those who learn ihe differences be¬ 
tween developing for DOS and developing 
for Windows and take advantage of Win¬ 
dows benefits will reap the promise and 
avoid that specter. ■ 


John Barker is vice president ofengineer^ 
ifig al Data Translanon. hie., in Marlbor¬ 
ough. Massachusetts, a manufacturer of 
PC data acquisition and image-process¬ 
ing boards. You can reach him on BIX c/o 
"editors." 
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High Performance 
Multimegabyte Disk Emulators 

NEW MODELS / LOWER PRICES 

• Floppy Drive and multimegabyte 
emulators for ISA bus computers 

• 180K to 14 MB capacities 

• EPROM, Flash or SRAM technologies 

• Autobooting, Single or Dual disk 
emulation under PC or MS DOS 

• List prices from $195 

CURTIS, INC. 

418 West County Road D • St. Paul, MN 55112 
612/631-9512 FAX 612/631-9508 

PC DOS 19 a Irademark cl IBM: MS DOS is a trademark ot Microscoft 




Professional Quafity 
50 to 400 dpi 


TRUE 24-BIT COLOR 
SCANNER, MADE AFFORD¬ 
ABLE FOR WINDOWS 3.1. 


MICHOSOFT 

WlNDC^VS 


□ Award winning 
Windows appli¬ 
cation software. 
Picture Publisher 
LE for full-featured scan¬ 
ning and editing* 

□ Transparency mode. 

□ 4 and 8 bit gray scale, and 
binary mode* 

□ Serial interface -- No inter¬ 
face board required. 

□ Seamless image stitching. 


NISCA Corporation 
2-13-4 Yoyogi 
Shibuya-ku, Tokyo 
Japan 151 
03 3374-7881 


NJSGA Incorporated 
1919 Old Denton, Rd 
Suite 104 

Carrollton, TX 75006 
214-242-9696 
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THE 

ALTH^NAnVE 

1O60EWS 

aHARD 

LABOR. 



□ATAPRQ 


spend far too much tune investi- 


gating, gathering, digesting and organizing technical data. 

Which is why there's Datapro. We distill all the material Titie/Dept._ 

you need to make smart decisions about information Address_ 

technology. Our reports, available in print and electronic citK_ 


Slate 


Zip 


formats, are timely* Thorough* Accurate* And objective. The 

last word on the subject. For a free sample report, call us _ __ _ ______ 

today at 800-328-2776, Ext. 2777, or mail or fax this coupon. DDlJ 

Unless you actually enjoy doing unnecessary work. __ A... A*_ 

DWaprtP USA • m DeEran Parkway, I3elran, N™ jeruy U&A BMPS * Tel: 6»-7«-dHM Fac 609-764r2S ll 
Datapro Ihternalional * McCraw-tiUI Bouse, ^uppeahangen Road,^ Maidenhead, Berkshfilr, England SL6 ZQL • Td: -^44 <01628 773277 Fax: ^ 628 773628 I pin] If 


See us at PC Expo, Booth #2570 
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ASK BYTE 


Migrating Backups 

I 'm getting an almost-new 386SX com¬ 
puter with either DOS 4*01 or 5*0 and 
an 80-MB hard drive* My present sy*stem 
is a 286 with a 287 math coprocessor, a 
40-MB hard drive, t.2-MB and 360~KB 
floppy drives, and two COM ports. Be- 
cause I use DOS 3*3,1 had to split the 
hard disk into two panitions: C is 32 
MB, and D is 8 MB* 

Both C and D contain programs and 
data that 1 want to transfer to the new computer. I back up 
my hard disk at regular intervals; 1 always have two sets 
of complete backup disks. My questions are: Does DOS 
4,01 or 5.0 recognize DOS 3.3 backup disks? Will there 
be a problem using the old drive D backup disks to restore 
files to the new C drive? The C drive is partitioned as one 
large 80-MB drive* I have Traveling Software's LapLink 
HI and LapLink Pro. 

Any suggestions would be highly appreciated* 

Hanspeter Nafzger 
Kioten, Switzerland 

As a practical consideration, you should opt for DOS 5.0 
for your new system. It has better memory management 
features than previous versions. Also, DOS 5M will recog¬ 
nize the backup disks created using DOS 3.3 and restore 
the data from them, 

/ recommend you use LapLink first to transfer all your 
files to the ,386SX-based computen You can simply direct 
LapLink to copy whole subdirectories to any drive regard¬ 
less of how it*s partitioned. Then, after you are certain 
that the 386SX is running well and yourfiles are intact, 
you can back up the new C hard drive to floppy disks. Do¬ 
ing the backup from the new computer will be faster, and 
your 286 will still be available as the ultimate backup. 

—Stan Wszola 


Windows a La Mode 

I have a Novcx 33-MHz 386 with 4 MB of RAM* a 125- 
MB IDE hard drive, an ATI VGAWonder XL card with 
512 KB of VRAM (video RAM], and an Aamazing 1024- 
by 768-pixel monitor* The computer uses the 386CD4 
motherboard with an AMD 386 and the CS2310 Peak DM 
chip set. 

1 am using DR DOS 6.0 and have configured the 
EMM386 memory manager to pul most of everything in 
upper memory* This includes dri vers for a bus mouse, a 
scanner, the Digital Research cache program, and Super- 
Stor for the D partition on the hard disk. This leaves me 
with almost 618 KB of base RAM for DOS programs* It 
also means, however, that I can use Windows 3*0 only in 
enhanced mode* 

Why should I need any other mode? Am I correct in as¬ 
suming that standard mode is mostly for using certain 
DOS programs from inside Windows? The programs I use 
the most are Ami Pro 2,0 and CorelDraw, although 1 also 
use XTree Gold and AutoSkeich with Windows* Quattro 
Pro, however, causes a conflict, 

Roger Lavis 
Lachute, Quebec, Canada 


You can happily run all your Windows- 
and DOS-based programs in enhanced 
mode without ever needing to switch to 
standard mode. Enhanced mode gives 
you the maximum available resources of 
Windows. Running in standard mode 
will give you slightly better perfor¬ 
mance, at the cost of disabling multi¬ 
tasking and preventing the use of SWAF¬ 
FILE for temporary storage. 

You can 7 run in standard mode with 
your current configuration because you 
are using EMM386. Only Quarterdeck *s QEMM-386 will 
let you run Windows in standard mode. If you want to run 
in standard mode, you must edit your CONFIG.SYS file 
and delete or disable the statement in the line for your 
EMS driver. Then reboot and run with the com¬ 

mand WIN/S. 

Your problem with Quritiro Pro is because its PIF (pro¬ 
gram information file) is not properly configured. Fire up 
the PIF editor and check the amount of memory available 
to the Quattro program. Quattro Pro requires a minimum 
of 512 KB and is much happier with more. It is designed 
to run an any PC (e.g., 8088, 286, and 386) and makes the 
maximum u.^e of base system memory. You'll have to ex¬ 
periment to find the best memory .setting. Also check what 
nufde you *re running Quattro Pro in (either text or graph¬ 
ics) and .set the correct mode in the Quattro PIF. 

—Stan Wszola 


Where’s the Unix 

am trying to locate a copy of the Unix clone Coherent 
from Mark Williams Co. This product was discu*ssed by 
David Fiedler in "‘Not Quite Unix" in the November 1990 
BYTE. I cannot seem to contact the distributor in Eng¬ 
land. Can you give me the company information? 

David Wilson 
Norfolk, U.K. 

Coherent is now available in two versions: one for 286- 
based computers and a recently announced vers ion for 
386-based machines. Although you won 3 find TCP/IP 
networking or the X Window System bundled with these 
versions, you will find full multita.sking and most of the 
Unix utilities, including UUCP and E-mail. This isn 7 bad 
for a co.st of around US$100. The 286 vers km is limited to 
very small programs (small-memory model), hut the 386 
version uses the .standard Unix fiat-memory model. The C 
compiler is excellent. 

Contact Mark Williams Co, at 60 Revere Dr., North¬ 
brook, IL 60062, (800) 627-5967 or (708) 291-6700. In 
the U.K., the number to call is 91-427-6430. —Ben Smith 


The BYTE Lab h eta fines yaur que.akms. Addres.^ correspondence 
to Ask BYTE. BYTE, One Phoenix Milt Lane. Peterborough, NH 
03458. You can also send BIX nmil c/o ‘^editors. 

We read every letter, hut due to the volume of mail received, we 
cannot guarantee a response. edit all letter.s for clarity and 

brevity. I setters appear in BYTE about four months after we re¬ 
ceive them. 
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UNIX is changing the world of computers, 
the world of business - quite simply, 
changing the world. It's revolutionizing 
office automation. It’s required for U.S. 
government computer contracts. It's the 
backbone of information strategies 
worldwide. 

That's why you need UmxWORLt^ - the 
magazine that keeps you up to date on the 
rapidly changing world of open systems 
computing. Each issue brings you the latest 
product trends and technical advances that 
can affect your business. The inside story on 
some of the biggest high-tech companies. 
Easy-to-understand programming lips and 
tutorials that can help your company use 
UNIX to its fullest. And unbiased hardware 


and software reviews to help you invest 
wisely when you buy. 

in-depth features go beyond 
dry technical facts to show how the pieces fit 
together - to tell you what’s important about 
the advances and strategies that are 
changing your world. And (IJV/xWOMD 
consistently offers the freshest, most down- 
to-earth writing that you'll find in any 
computer publication. 

Subscribe today and recieve the next 12 
issues of UmixWorix for just $ 18.00 - half 
the regular newsstand price. Save even more 
by ordering for two or three years. You can't 
lose-every subscription to tiHiXWMlR 
comes with a no-risk guarantee*. 


Svbxribe now/ 

Call toB-fna: 

I■m257^9402ext.29 



If you're into UNIX, you need 


Unixworld 

McGraw-Hill's Magazine of OPEN SYSTEMS COMPUTING 


‘UuaWoMto '5 m-rj^ gmuntee: if not sothfied, cmel and rmive a M refund for the balance of ym uihunptm. 

UNIX [4 <3 tiadisinwk of UNIX Syslain Labof aFtMtHs, Inc. 









Quatech produces a full line o1 serial and parallel adapters for PS/2, 
PC-XT, AT and compatible systems available in RS*232, RS-422, 
RS-485 and Current Loop. Selectable addresses and interrupt 
capabilities are featured in our multi-port/user, SDLC, HDLC, and 
X.25 adapters. Software and 16550 UARTS are available. 

DATA ACQUISITION 

Quatech has developed a full tine of data acquisition products for the 
IBM AT and compatibles. These high performance, low cost boards 
provide analog-to-digitai, digital-to-analog, and digital input/output 
functions. A/D and D/A converters are equipped with 8,12, or 16 bit 
resolution, and sampling rates up to 1 MHz. 


1 - 800 - 553-1170 


Let a Quatech Sales Engineer 
show you the value of quality, 
service and support. 


COMMUNICATION 


WHEN 
YOU NEED 
SOLUTIONS, 
NOT JUST 
ANOTHER 
BOARD! 


^ CaUATECH 



Made 

in 

U.S.A. 


Corporate office: (216) 434-3154, FAX (216) 434-1409, 662 Wolf Ledges 
Pkwy, Akron, OH 44311 U,S,A. international: Australla/Interworld Elec¬ 
tronics 03-563-7066, Canada (Western)/interworld VCR 604-984-4171, 

England/Dlamond Point International 634-722-390, Finiand/Lab Hitech , 

OV 358^-804-2522, France/Elexo 33-1-69302880, Germany/Jupiter Electronic Systems 06181/75041, Israel/ 
RCM Ltd, 972-03-5447886, ltaly/N,C,S, Computer Italia 0331/ 770-016, Netherlands/ACAL Auriema 040-816565 
Korea/Sam Boo Enterprise Co. 02-678-7457, IBM PC-XT, AT and PS/2 are registered trademarks of IBM Corp. 
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Under $80 iM 


r 




BUYER'S GUIDE 

Mail Order 

The latest offerings from vendors supplying products of all 
leading manufacturers at extremely competitive prices. 

Hardware/Software Showcase 

This categonzedfour-color display section makes 
it easy to find Hardware and Software products from a 
wide variety of manufacturers and suppliers. 

Buyer's Mart 

From Accessories to Laptops to Word Processors, 
you can easily find the dealers you are looking 
for in this directory of products and services. 























The Next Time You Find Yoursel 
The Fun Out Of Everything, Run Out !: 


A s a kid, you were blessed with the inalienable right to 
have fun. But, as you became older, the powers that be 
felt you were having a bit too much fun. 

So they began taking it away. 

Evil devices like presentations, alarm clocks, and 
overtime made their way into your life. And, before you 
knew it, all that was left of your fun was the company picnic. 

Well, at MicroProse, we think it’s time you had fun. Real 
fun. And the quickest way to get your fun is to run out and 
buy a MicroProse computer game. Because our exciting 
games can have you doing things you never imagined, even 
in the most boring of board meetings. 



F-1! 7A Stealth Fighter™ 

Squeeze into the cockpit of the 
world’s most elite fighting 
weapon and leave the 
tranquility of the workplace behind. 


Through dramatic gameplay and spectacular night 
graphics, the F-117A will let you experience first-hand the 
thrills of modem aerial combat. 


Penetrate enemy airspace without being seen. Tangle 
with opponents in vicious dogfights. And feel the pressure of 
your deadlines disappear into the flames of an exploding 
enemy fighter. 

CircU T 73 on Inquiry Card, 


Railroad Tycoon™ 


We’ve known for years that you should be making the 
big decisions. That’s why, in Railroad Tycoon, we let you builc 
a sprawling railroad empire complete with trackside ventures 
stockholders, and industries. 



Circle 174 on Inquiry Card, 


Your responsibilities will include 
overcoming natural catastrophes 
Outguessing famous rail barons ii 
rate wars. And moving 
cargo to town; 
in need. 


Gunship® 2000 

We ’re pretty sun 
that your frequent flye 
program doesn’t includ' 
gut-wrenching helicopter combat action. 

That’s why, in Gunship 2000, you’ll fly the unfriendl; 
skies of the Persian Gulf and Central Europe, commandin; 
five of America’s most powerful copters on hundreds o 
perilous combat missions. 



314 BYTE* JULY 1992 







Thinking That They’ve Taken 
® Buy a MicroProse Computer Game 



Missions that include niceties like missiles, 
rangefinders, and anti-aircraft weapons. All designed to 
make your flight as unsafe and uncomfortable as possible. 

Circle 175 on Inquiry Cord. 

Sid Meier's Cmuzation™ 

So you’re already making the big decisions. Well, 
let^s see how you fare with enormous decisions. World¬ 
shaking decisions. 

In Sid Meier^ Cholization youU control the destiny of 
your own empire from the founding of its first cities on 
through to the space age. 


Youll direct scientific developments, economic 
growth, social and industrial reform, and military might. 
And you’ll even compete for resources and living space 
against such historic giants as Napoleon or Julius Giesar. 
How's that for a resume builder? ^ ^ , 

Cirdt 176 an Inquiry Card. 




Darklands™* 

You thought office politics were 
cutthroat. Try battling some 
bloodthirsty robberknights 
or mythical beasts in the 
mysterious Darklands. 

Across the sinister 
landscape of 13 th Century 
Germany, youTl face the 
Middle Ages as people 
believed it to be. Your 
quest for fame and fortune will take you through raucous 
city streets to the terrifying sabbats of witches. All 
brought to life in watercolor-style graphics and 
spectacular animation. 


It's perfect training for battling the evil forces of the 
working world. Circt© 177 on Inquiry Card, 


The Fun Starts Here 

Reclaim the fun they took away from you so long ago. 
Call MicroProse today to order your complete game 
catalog. Or, visit your nearest retailer and pick up a g^e. 

1-800-879-PLAY 

M-F 8:30-5:30 EST 

You never know. You might find that they haven’t taken 
the fun out of everything. At least not yet. 



ENTERTAINMENT > SOFTWARE 


Seriously Fun Software 
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Rex Nebular Is on his way! 



ENTERTAINMENT • SOFTWARE 

fl&1992 MicroPro&e Software, Inc. ALL RIGHTS RESERVED. 


1-800-879-PLAY 
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Get ready for 3 thrilling military 


simulations from MicroProse! 







iyy\icroProse 

secret F-19 S 

knew abou 

oDOortunity 


tbe F-2 
vy/orlc^^ 


was the “efore°anyone else 

giving you W,, 

to fly A'f 

ghter jets that tne 

^ 2 ^ you “ a 


Coming soon for IBM PC Compatibles! 

For more information about exciting MicroProse products, 

call 1-eoo-srg-PLAY 

©1992 MicroPiose Software. Inc. ALL RIGHTS RESERVED. 
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Don’t Take Our Word For It 


TRUST THE 




EXPERTS 




Novell 
Labs 
Tested & 
Approved 


SUKM is YOUR Best Buy! 


Now you can buy 
the computers rated 
^BESTBUY'and save! 


Purchase direct! No 
middleman! No markup! 



✓ 100% no risk, 30 day 
money back guarantee. 

✓ 100% Q.G. & bum in, DOS 5.0 
& Windows 3.1 installed. 



All Systems Include: 


6 Months ON-SITE Service 
1 Year parts & labor warranty 
Life time toll free technical support 


1.2MBfloppy, high-speed HD, 2serial 
& 1 parallel ports, SVGA card w/512K, 
baby desktop case, 101 keyboard, 

^ 14''SVGA monitor 1024x768 0.39mm 
MS-DOS™5.0& MS-Windows™ 3.1. 



MICROSOFT® 

WINDOWStm 

COMRWIBLE 


CONVENIENT PHONE ORDERING! 
No high-pressure sales people. 


✓ All Systems can be configured to your exact 
specifications and our trained specialists 
are available to discuss your applications 
and make system recommendations. 


✓ Gold authorized Novell Reseller, our 
Certified Engineers can help work out 
your network requirements. 


a/ Additional savings are available on upgrades to 
^ hard drives, monitors, and popular accessories. 

All systems MADE IN USA. 


386 SX -20 


Model 2200 
386SX-20 
2MB RAM 
32K cache 
80MB SVGA 
System 



$1,299 


Model 9870 
386DX-25 .j 
2MB RAM ^ >• 

64K cache 
80MB SVGA 
System 



$1,399 


Model 4200 
486SX-25 

2MB RAM > 

8K cache 
120MB SVGA 
System 499 





Model 4330 

486DX-33, 4MB Internal 
RAM, 128K cache, 
200MB HD, SVGA 
System 


$2,199 








Call and order yours today! 

1-800-358-8330 


Canadian Distr. 604-275-1119 

Fax: 510-438.0663 

Government Purchases Welcome 


BY 


GSA Contract No.: GS00K91AGS5086-PS01 


The Intel Inside 1090 is a tradefnartt of Intel Gorpomiion, 

All oilrar irademai^s are registered To the respective companies. 
Sales rax, shipping S harxJliog are extra. Eltech ed 7/92 V.1 



ORDER WOW AND RECEIVE $599 VALUE FREE 

MS® DOS™ 5.0, Windows™ 3.1, Microsoft® Works™ 
for Windows™, Microsoft© Serial Mouse, Mouse 
Pad and Anti-Virus shareware by McAfee 
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June 25, 

National Volante ATI OOO 


t . eS ;«|»eed bocrds. 

All Volante high speed graphics boards offer; 

• Built on ISA, MicroChannel or VME bus . 

• Video memory upgrades to 4 MB 

Program memor>' upgrades to 4 MB 

• Razor sharp resolutions from 1(124x768 up to 
1600x1280 

Blazing color selection from 8-bit to 24-bit true color 

• Optional TI TMS84082 floating point processor for 
enhanced 3D acceleration 

Superior speed of the Tl TMS34020 graphics engine 
paired with National Design’s advanced ASIC technology 

LIFETIME WARRANTY - no gamble here! 

Whether your game is C4D, Microsoft Windows, graphic arts, multi-media or medical 
imaging, Volante has a card for you at a fraction of the cost charged by the competition. 


CHOICE 


Call 800-25^831 now for information 
on the breathtaldiig Volante series, 

■ j Phone; 512-34»5055 Fax 512-343,5053 



NA7IONA1 DESIGN, INC. 

9171 CAPITAL Of TEXAS HWY, H-230 
AUSTIN, TEXAS. 78759 
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f asy and inexpensive upgrades are 
built right into your LodeStor Starflex 
cx>mputer. Unlike conventional modular 
upgradeable systems from other Com¬ 
panies, you can upgrade your Lodestar 
Starflex system at a fraction of the cost- 
all the way from 386DX to 4a6SX or 
4S6DX, at any clock speed. 

Thanks to oui unique non-proprietary 
Moduless Upgrade design. Lodestar 
Starflex systems can be upgraded by 
simply plugging in the new chip and 
oscillator that comes in their inexpensive 
upgrade kit. Another bright idea from 
LodeStor-Ifs just that simple I 

^very Lodestar computer is fully loaded 
C with value. This includes unsurpassed 
quality throughout. To make certain of 
this, every system is individually pre¬ 
tested and bumed-in f or 72 hours prior to 
shipment. And of course, we stand be¬ 
hind our quality with our comprehensive 
Five-Way Personal Guarantee. You will 
see this quality cdl the way from our 
StorVlew SVGA Non-Interlaced Monitors 
with flicker-free image, to our own StarKey 
extended keyboards. And we pack in 
even extra vcdue by pre-loading MS DOS 
5U & Windows 3.0, os well as aHl-Res 400 
DPI serial mouse on every system. And 
our systems can be upgraded to include 
optional cache. RAM, more hard disk 
capacity, larger monitor, and a host of 
other enhancements you may require. 
Add it all together - stellar performance, 
brilliant quality, and guarantee that out¬ 
shines cdl others - and you've gotLodeStar . 


Our Three-Way 
Buerantee Ju$t 
BotBetter. 


0". 




If he Lodestar Three-Way 
Personal 

Guarantee has always 
been one of the industry's 
most comprehensive. But 
now it just got better, 
Introducing The Lodestar 
Five-Way Personal Guaran¬ 
tee. Now, every Lodestar 
system is coveted; five 
ways to insure your 
complete saiisfaoticai, And 
that dnould talre d lode off 
youmind. 


MONEY BACK BUMANTBE. 

fjf Chong® yotir niind-lbr qpy 
refum yout Lodestar 
systeiTi to tJs ih origticd condiiicm 
within 30 days ol yaiir 
ondwel/ refund y0U/ itiotrey. 


9 FflEEUFEnME 
^ . TECHNICAL SUPPORT. 

L^or m long you own 

you FAST FT^imitnited 
and 

our oxj:kirt This any 

support fiaedied to upgidcte or modi^ 
yoursysfemi 

^ FREEUFETtME 
^' LABOR SUPPORT. 

Alihough you will prohofcJy never 
need ft tor ds Jong as you own yoUr 
Syst^. it Will be piptect^ by our 
10Q% JoJbor warranty 

A mEi-rm 

For a full fwo. years oiterpu^xfhqse. 
your itoctoSfdr qojnpu tor wiU he epy- 
ered by our 1 odk parts wccjarify. 
With tocsf turn mcundbnanyr^kxce- 
ments. 


FHEEPViAB 
ON-SITE SEBVfCE,. 


For a JuB ope y@<^ 

you II hch^ the added ouf 

cc^-tb^cchstFRFEo^^ 


Carry A Greater 
Lode In The Future 






Moduless Upgradeables 












Lodestar 386^ 

$1579 


AMD8O3S6/40 
64K 0x1^ i™ (EKpandcdDle to 2^ 
^ RAM (Bcpcmck±il& to a2MB) 

125 MB IDE Head DttV9 W/Oache 
Teac 1.2MB 5.25* Sc 1.44MB 3.5* DtIvbs 
I MB SVGA Nbn-liiterlaC0d Cblot and 
14' SiorVtow ID24 NI SVGA Monitor 
(VESA Std foi 72 Hz FTicker Free Dl^loy) 
2S3rtol, I pcnollei, & 1 GameM 
MS DOS 5,0 3t MS Window 3,0 w/Mcmuol 
Stailtey 102 Keyt^ord 
HI Res Mouse 
DesMcp CPU cose (Verticals optoctl) 

StarHex 386^ Cache 

Upgradable Series 

$1689 

Ugi^tCKkillte to 4SiS]{-20.48M3/sa. 


LodeStor 486-50 EISA 


$3429 


Intel 30436/30 Processor w/8K latemal 
Cdche & Buill-m Math Copfocessot 
236K Cache RAM 

3 MB HAM (Expandable to 32MB) 6Dns 
210 MB Hard Drive w/Cache 
IDE Cache Controller Card 
Teac 1.2MB 5.25' & 1,44MB 3,5'Drives 
Orchid Pro Designer Hs 1MB SVGA Card 
14" Star View 1024 NI SVGA Monitor 
(VESA Std for 72 Hz Flicker-Free Display) 
2 Serial f 1 FaraUel, St 1 Game Port 
MS DOS 5.0 & MS Window 3.1 w/Manual 
Starkey 102 Keyboard 
Hi-Ees. Serial Monae 
Choice of Vertical CPU Case 

LodeStor 486-33 EISA 


$3079 


lodestar 386,330 

$1549 

Intal 80386/33 Processor 
64K Cbche HAM (Expandable to 256K) 
4MB HAM (Expemddbie to 32MB3 
1 25 MB IDE Hard IMto w/Qiche 
Teac L2MB 5,25* Sf 1 .44MB 3.5- Drives 
1 MB SVGA Ncn-tolwkJDed OoloTCord 
14* StorVlew 1024 Nl SVGA Monitor 
(VSAStd for 72Hi Flk±er-nee Display) 
2 Serial. I parcdlel, it 1 Gome Port 
MS DOS 5.0 et MS Windaw 3.0 w/Monued 
Starkey IQQ Keyboard 
Hl-Has Serial Mouse 
DesIdopCHJa^ (Veritods ofrttonol) 

StarFlex 386-33 Cache 

Upgradable Series 


$1659 


Upgiodibteb 40 Mhi S: 4j6Sl(.20,43&.33/50 


Lodestar 486-50C 


$2219 


Intel 00486/50 Prooesscr w/ BK Internal 
CcKiie 8( Built-In Math (ipocessor 
2 X 32 M kscoi Bus Eipor^n Slots 
64K Qjchfi RAM (Eqxmdable to 256K) 
4MB RAM (Expandable to 32MB) 60ns 
125 MB IDE Head Drive w/Cbche 
Teac 1.2MB S.2S-8( 1,44MB 3.5* Drtves 
1 MB SVGA Nortlnlerlooed Cblor oord 
14* SlorView 1024 NI SVGA Monitor 
(VEA Std for 72 Hz Flicker-Free Dl^lay) 
2 Serial, 1 pardGeL 0c 1 Gome Port 
MS DOS 5.0 & MS Window 3 .0 W/Monud 
Starkey 102 Keyboard 
H-Hes Serial Mouse 
Vertiaii or de^top Gass 

486,50 CADstaUon 


$3629 


flMBHAM&2I0MBHardDnvE 

irsvGACdlofMcnitot, 

32 Bii Local Bus SVGA ijolot and 
(w/I MB HAM & I^OTirte 32.760 C±m 


Circle 186 on Inquiry Cord« 

*«nf tt Fnif VniicMig mf W tddHiatat on mjm lysMins. 


Lodestar 386-25 

$1339 

Intel 00386/25 Process<x 
4MB RAM (Expandable to 32MB) 

55 MB USE Hard Drive w/CddB 
Teac 1.2MB 5.25*& 1.44MB 3.5* Drives 
1 MB SVGA htoti-lnterlcced Color cesd 
14- Stor^new 1024 NI SVGA Monltra 
(VESA Sid (ot 72 Hz Btoker-Ftee Display) 
2Secia]. 1 pardtol. 5r I Gameltort 
MS DOS 5,0 & MS Window 3.0 w/Mcmuol 
Starkey 10(2 Keyboard 
Hl-HesSeridI Mouse 

Desktop CPU ocEe fVerttools opticnoD 

StarFlex 386-25 Ckiche 

Upgradable Series 


$1569 


64K Cache RAM <rxpandi±le to 2S6k) 
Up 9 iadc±ie b 33/40 MM ii 4S6SIE-20.436^3/50. 


Lodestar 486-33C 


$1989 


totd 80406/03 Processor w/ 0K tntandl 
Cache Sr Built-In Molh Coprocessor 
2 X 32 Bit Local Bus Expariston Slots 
64K Codie RAM (^rpcoiddbte to 256*0 
4MB RAM (Expondetoto to 32Mfl) 60ns 
125 MB IDE Hard Drive w/Coche 
Teac 1.2MB 5.25' & 1.44MB 3.S- Drives 
1 MB SVGA Ncn-Interlooed Colei card 
14* StaiVtoW 1024 Nl SVGA Monitor 
(VEA Std for 72 Hz FUcter-Ftee Display) 
2 Sertd!. 1 paicQlel 8c 1 Game Port 
MS DOS 5.0 0c MS Window 3.0 w/MonuM 
Starkey 102 Keyboard 
Hl-Res Serial Mouse 
Mid Vertical or Desktop Cose 

486,33 WMstaBon 

$2399 

6 MB HAM 8(210 MB HD, 

32 Bit local Bus SVGA Goto Cord 
(1 MB HAM Sc Pravxle 32 .768 Cokxs) 


- Warxcofity- 

^ One of Ui© m^t bpnspicu- 
puBMings ihai di^entkjte- 
LcxleStartomitscompeiiioTs 
( is eM^nsiv& tvaiidnty sdp- 
■/port." 

- Craftsmanship - 

LoyoufiseircelJoii t ,;..,. Won- 
d^rtuN}?' ijncromped si‘0M 
that greets you whm K*^u 
open the esa^ with todeSiorfe 
foweh VGUddnthavefo fight 
dmossof fdngJed oGd^iesd^ 


' - Technical Support - 

dfurthaf test of feciinioaf 
support, I deUberatBly de- 
sMyed,...1 ihefi gave the 
system and a phone to an 
ine^e/ienced fnend; a 
locfeStor tecJinician compe¬ 
tently took hier through the 
process . 

- Prompt Response - 

When I qaiJed. with d ques¬ 
tion _J woff imraedjOtoJy 

GDJinecfeof to d in 
able technicJOT 

- Summary- 

TTiec^mbincrt^ 
fojracmce Jow^price; and one 
! y^ear of free Qh:afe 
molces LodeStai 486 on df- 
rtatrtrvebuy.'^ 

-FCSOurc^ 1992 
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A 

1 ^ 

iLjXl' 

( 

-i... '-xri- 

COMPUTER 


18539 East Gcde Ave, 
City of Indusixy . 
Cedifomia 91748 
Tel: 1,818.810 3818 
Tech Support ; 
1.800.875.7569 
Fax: 1.818.810.5928 


rSOVmJMENT. SCHOCiLS AND-OOlTE^tlATE 

■ PilWCFLftSE.OHDERS WEL^^ Mptipasana 
' s|»driOTti]C^ atibje^ 

■ rids. i.Y^'Roils WqnjCmtya^prtestoJio^e^ 

■ ptoduct^-ioAly Mcitisy Back i3^antee dJpes 
. nflt irtetuds ahip^g''ft. batr^^ 

Tetuijui mW' pe-paid & in neMf' 

ciilje cdodriton. cajj dtl Wtu- 

rtipty detalia Phpicgigpliy is tfir mustratK^ 
’anly. an VTSUV. * 

. 2 % 

ayStenja: .Purchgte bid^ ede capeepted.-otj 
. (ippiorved ctBdri-'Gciia^^ 8 17 ■ 

, 4%saJe!ito 'AUpoductnc^^ tiacjeiiiick^ 

Hr#! isspepri^-cdmpoirkb^ Rw.mpTE.wnhen 
nifcMTtta^ piebse oari 
ejitedog'.. . 
































































CONTROL UP TO 96 PC 
rPILE SERVERS WITH 1 KEYBOARD^ 


COMMANDER 





• Select via Keyboard 

• Dual access up to 250 feet 
away (optional) 

• NO external power 

- Mix PC, PC/XT, PC/AT 
and PS/2 

• "AutoBoor**" Feature 
boots attached 
computers without 
operator intervention 

• Shows PC power status 


• Each unit accommodates 
from 2 to 8 PCs 

• up to 12 units can 
be cascaded 


^A p7777777/777-/////. 


• PS/2 Mouse support 
available 


• Mounting kit available 
for 19" and 24" rack 
installation 


Dealer Program Available 


Cybex corporation 

2800-H Bob Wallace Ave. 
Huntsville, Alabama 35805 

(205) 534-0011 
_ Fax (205) 534-0010 = 


PC, PC/XT, PC/AT and PS/2 are trademarks of 
international Business Machines corp. 
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Circle 166 on Inquiry Card. 


























































































printer Sharing That Maximizes 
Your High Speed PCs And Printers 


HIGH SPEED PRINTER SHARING 

486 PC running at 33IVIH2 Into the 
Model 24SM DES 

4 Page CAD file: 2.38MB 

Model 24SII 
2.38MB file 
Input Time 
mln;sec 

Print Time per Page* 
mimsec 

HP IllSi 

HP III 

HP II 

PC Parallel Output 

0:40 

r14 

:27 

1:10 

Parallel Output via Tran*x LPT-460 
Parallel Extender at 460k baud 

0:52 

:14 

:27 

f:1Q 

PC Serial Output at 115.2k baud 

3:26 

:52 

:52 

1:10 


These results were obtained in Jab tests using BayTech F-Pnnt and with LS-IC instaJled in the HPIIL 
Speeds wilj vary depending upon the application program being used. 

=*Time between pages in multiple page print jobs^ first page print time may be slightly longer. 



Outstanding Features: 

• S.5M bps total throughput speeds 

• Up to 60,000 character per second parallel 
communications 

• 46,000 character per second serial communications 
(printer sharing) 

• Use with BayTech Tran-x parallel extension prod¬ 
ucts for data transmission to 46,000 characters per 
second over 1000+ feet 


T he Model 24SiI DES Data Exchange System» 
with total throughput speed exceeding 5.5M bits 
per second, is the answer to your need for the fastest, 
cost effective peripheral sharing available. 

These high speeds allow computers and file servers 
to off-load large text and graphic files to plotters, 
modems, printers, and other computers at extremely 
fast rates. 



With more than 1.5 million connections, BayTech 
has been serving customers worldwide for over 16 
years. For high speed data communications, contact 
a BayTech representative today! 


• Expandable up to 24 ports 

• Up to SMB dynamically allocated buffer 

• Full duplex communication at 115.2k baud for high 
speed file transfer 

• Device selection while in Windows^ or graphics 
programs 

AM product or company names are trademarks of their respective holders. 


Because Resources Should Be Shared 


BayTech 


Data Communications Products Division 
200 N. Second Street RO. Box 387 
Bay St, Louis. MS 39520 

Fax: 601-467-4551 Phone: 601-467-8231 or tolFfree 

800 - 523-2702 


High Speed Printer Sharing • Parollei Extension • Stotisfleal Multiplexers • Date Acquisition Controllers 


Circle 161 on Inquiry Card (RESELLERS: 162). 
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POWERTGOJ-S* 

by Mijpine^* 

50x FASTER GRAPHICS 

32”bit local h^is graphics accelerator 
with the potent S3 accelerator chip. 
Standard on LP-'433L and LP-450L. 


30x FASTER ACCESS 
New 8MB Cache controller for 5MB 
per second data iransfen 30x faster hard 
drive acce^, available upgrade on all 
Lapine Powertools. 


32,000 COLORS! 

Standard on all Lapine Powrtools. * 

PROGAMMABLE KE^OARD 
Brand new microprocessor based Lapine 
101 key programmable keyboard. 
Multiple functions wLih one'keysirnke. 
Standard on LP-433L ahd LP-450 Lj 


FREE LOTUSWRITE® or 
LOTUSWORK® 

Your choice wriB 

with any system 
purchase. m^m 






Power Is Within 




PimtTlooh by Ljpinc cire the office mctchmfs t/mt afl 
Ju' difference for all hinds of businesses. 

Lapine Is the first computer rnariti/aciunT lo ojfjfcr iocfli bus 


clectr 
superior 
for 



























































POWERTOOLS' 


by Lapine" 


■^PINE SERVICE 

1 year on-site service to most locations 
1 year pans and 5 year labor 
Toll free technical support unlimited * 
30-day money back guarantee ^ 
Federal Express replacement parts 
Intensive 72-hr burn-in & lest 
Se habla espanol 


LAPINE OPTIONS 

• Add addilional megabytes of memorv 
• Greater capacity hard drives 
* \ 5 ']] 7 ", 20" monitors 
Low radiation monitors 
• Tape backups 

HhU * CD ROM and multi-media 
• And MORE! 


Ml major credit cards accepted. Ncl 30 day credit terms to qualified govemmeni, educa- 
ional & commercial accounts. All prices subject to change. Prices do not include shipping. 


Ccmpirtets 


Cirek 193on Inquiry Card [RiSilLERS: 194), 


t800.®7-3772 

LAPINE 


Business Compatible Computers. 


JULY 1992 ■ BYTE 325 


Business Hours: 
Mon-FrL 7am-7pm t PST) 
Saturday 9arn-3pnt (PST) 


B025 Deering Avenue, Canoga Park, 
Canfornia 91304 

818/884-3685 FAX 818/884-3670 


386-25Mhz 

LP-325 

• 4MB C70ns) EtAlVI 

- fast IDE hard drive with Cache 

• TEAC® 1.2 and L44MB floppies 
*16-bii 1 MB SVGA card with 32,000 

color Sierra®' DAC chip 

• 14" noninterlaced .28 1024x768 SVGA 
monitor by OPTIQUEST^ 

• 2 serial/1 paralJel/l game port 

• LAPINE 101 key tactile keyboard 

• MS-DOS 5.0 and WINDOWS™ 34 
with hi-resolution mouse 

• 280 watt power supply 

• FREE LOTUSWOPKS^ or 
LOTUS\VRlTE® for WINDOWS FREE! 

$■ 


386-33/40Mhz 

LP-333i40 

• 4MB (70ns) RAM 64K Cache 

• 125MB fast IDE hard drive with Cache 

• TEAC® 1.2 and L44MB floppies 

• 16-bit 1MB SVGA card with 32,000 
color Sierra® DAC chip 

• 14" non-interlaced .28 1024x768 SVGA 
monitor by OPTIQUEST® 

• 2 seriaPl parallel 1 game port 

• LAPINE 101 key tactile keyboard 

• MS-DOS 5.0 and WINDOWS™ 3.1 
with hi-resolution mouse 

• 280 watt power supply 

• FREE LOTUSWORKS^or 
LOTUSWRITE® for WINDOWS FREE! 

$■ 


486-33Mhz 

LP-433 _ 

• 4MB (70ns) RAM 64K Cache 

• 125MB fast IDE hard drive with Cache 

• TEAC® 1,2 and L44MB floppies 

1MB SVGA card with 32,000 
color Sierra® DAC chip 

• 14" uon-interiaced .28 1024x768 SVGA 
monitor by OPIIQUEST® 

• 2 seriaI/1 parallel/l game port 

• LAPINE 101 key tactile keyboard 

• MS-DOS 5.0 and WINDOWS™ 3.1 
with hi-resolution mouse 

• 280 watt power supply 

• FREE LOTUSWORKS®or 
LOTUSWRITE® for WINDOWS FREE 

$■ 


Vour choice a/ de^hlop or mini uprighi 

» Same system as above with $ 1892 
SMB RAM and 200MB hard drive 
» Caching liard drive controller SCALE 


Vemr choice of de^hiop or mini upright 

• Same system as above with S1992 
8M8 RAM .and 200MB hard drive 

* Caching hard drive controller SCALL 


Vour chpice of desktop or standard upright 

• Same system as above with $2292 
SMB RAM, 256K Cache and 

200MB hard drive 

• Caching hard drive controller $CALL 


486-50Mhz 

LP-450 

• 4MB C60ns) RAM 64K Cache 

• 125MB fast IDE hard drive with Cache 

• TEAC® 1.2 and 1.44MB Boppies 

• 16-bii IMB SVGA card with 32,000 
color Sierra® DAC chip 

• 14” non-interlaced .28 1024x768 SVGA 
monitor by OfTlQUEST® 

• 2 seriat/1 parallel/l game port 

• LAPTNH 101 key tactile keyboard 

• M.S-DOS 5.0 and WINDOWS™ 34 
with hi-resolution mouse 

• 280 watt power supply 

• FREE LOTUSWORKS« or 
LOTDSWRITE® for WINDOWS FREE! 


1486-33 local bus 

LP-433L 

• 4MB (70ns) RAM 64K Cache 

• 125MB fast IDE hard drive with Cache 
- TEAC® L2 and L44MB floppies 
★32-biL local bus S3 graphics accelerator 

for 5 Ox faster graphics with up to 
1280x1024 resolution and 32,000 colors 

• 14" non-interlaced .28 1024x768 SVGA 

monitor by OPTIQUEST® 

• 2 seriai/l parallePl g^me port 
★Programmable 101 key iApINE 

keyboard 

• MS-DOS 5.0 and WINDOWS™ 3.1 
with hi-resolution mouse 

• 280 watt power supply 

• FREE LOTUSWORKS® or 
LOTUSWRITE® for WINDOWS FREE’ 

$' 


1486-50 local bus 

LP-450L 

• 4MB (60ns) RAM 64K Cache 

• 125MB fast IDE hard drive with Cache 

• TEAC® 1.2 and L44MB floppies 
★32-bit local bus S3 graphics accelerator 

For 50x faster graphics with up to 
1280x1024 resolution and 32,000 colors 

• 14" non-inLerlaced .28 1024x768 SVGA 
monitor by OPTIQUEST* 

• 2 serial/1 parallel/! game port 
★Programmable 101 key LAPINE 

keyboard 

• MS-DOS 50 and WINDOWS™ 3.1 
with hi-resolution mouse 

• 280 watt power supply 

• FREE LOTUSWORKS® or 
LOTUSWRITE® for WINDOWS FREE! 

$' 


Tour choice of desktop or standard uprighf 

* Same system as above with $2592 
8MB RAM. 256K Cache and 

200MB liard drive 

• Caching hard drive controller SCALL 


Yoitr choice of deshtop or standard upright 

• Same system as above with $2542 
SMB RAM, 256K Cache and 

200MB hard drive 

* Caching hard drive controller SCALL 


Yuur choice of desktop or standard tipright 

• Same system as above with $2942 
SMB RAM, 256K Cache and 

200MB hard drive 

• Caching hard drive controller SCALL 












MEMORY 

WE WILL BEAT ANY ADVERTISED PRICE 


SIMM-SIPP MODULES 


4Hfl X 9 0ONS SIMH-PC , 1J4.Q0 

4MS X 9’7QNS SIMM-PC , 

4HB X g-MNS SJMM-PC . 138 JQ 

1MB X 9-1 CW«S SIMM-PC 34.00 
IMB^g-SOWSSlMM-PC 35.QQ 
1H0 Xg-TOMS SiMM^PC 3S.0I1 
1MQ X 9-&)ffS SJMM^PC . . 37.DD 
X ^‘igONS SIMM'PQ . 0.00 


Z56« X 9-BDNS SIMM-PC 
Z58X X 9-7DNS SIMM-PC 
258K X 9-eDNS SIMM*PC . 
TM6 X 8-lOClNS SIMM-MAC 
tMBXa^NS SIMM-MAC . 
IMB X e-70NS SIMM'MAC . 
4MB X 8-6DNS SIMM-MAC . 
4MBX8-7DNS SIMM-MAC 


n,oo 

1390 

13&5 

32.M 

33.00 

34.0D 

130.00 

130.00 


1MB X 9-1 DONS SIPP-PC - 
1MB X9-B0NS SIPP-PC 
1MB X9-7DNS SIPP-PC . 
1MB. X 9-&DNS SIPP-PC 
256K X g-IOWfS StPP-PC 
25BK X 9-SDStS S(PP-PC 
256K X E-TQKS SIPP-PC . 
Z56K X g-eOHS SIPP-PC 


35.00 

37.00 

37.00 

30.00 

11.75 

14.^ 

19.00 

10.00 


IBM MEMORY 


t.SUeKMiV IHCl 31i 


1IBH 

1EPUt 


bl»MODULE 

nffiimu 

«uwoaH.E 

l2(J(K[t 

LI»Kir 

guBKir 


1«;T9nMsi.Sk>M 

2s&tUS.«6X 

P9^9KHSl,KU 

EiUl^efil 

SSl&tSM 
I.UKMIK& 


1-l3USKMnO 

i-IWSQlMtm 

4.l9*WKWn 


JSIHt.tll.1It 

llt.3!l4l]1 

H'ZlHdl. 

tir.Mi 

iiKeTitaMMn» 

niiuintiig* 


KSBT5 


lUBMODUE 

lufiwxuE »tsign » 


f-HtDQW fima n 
tWEOMta 09 


HWBEOKnit J«W7 
4.iMaBaAn[> »iiti 
i-irteoAMj 
lU«BOMtO 


INCiLoEI} 


4W51UM TlFira Ht 


«aii!i 4n 

«0I» «( 


COMPAQ MEMORY 


tiinjn tmiiAi i H 
liUOMOOJLi II 

4vi«U£ iijuJii m 
EXPBUn lliniMDI H 


* rW«i 
H irm^i 


DeiKPHOJ 

imiiiN 

wrtlUJH&'IlM nn^M iai.'.-uui « 

4iaiw 

«Yt!U»Fn LTttlBIC«S.3lltU.r><WIUll(IM; 

HOlF-PaSlM Ftmn SmEKKICl I 


WIUEUHESIM.V 


MBSVJV limitTi 
iWBm iHirHBi 
iwfOMV imrotni 
MOKVJV HHra 
W.WKJT 
miffT mi??wi 

lUBKftlV 

tUaBOARD IIHHini 


AtQllOtXU IIZWOPI 
rMWAK lllMmi 
4HIBCWV 11WMDI 
IWMOCUJE mnt-aai 
AIAKCMIU IIjaMpI 
taOCKETH lUBSUll 
115HHX1I 
■MBMODUI IMHI-OI 
a^HCtuE imtti : 


UaatLIVSTEMPADLI, 


KmTAflLl 

« 

SL1VM 

m 

LTtm 

LlfmSA 


Kizjiitir iir3ii.tgi h 

WTCRfACEBO 1DW«I H 

EXPAimaNaei imniiiiiL tia 

2Uflit[r latm-Ht m 

lUfltmnE iiDnuit » 

Aiifluatal IIC9-HI as 

siJKWOdgiE IIIV?«l iB 

IWBKXPUIE III1S141 H 

wawutE iiruiJP IB 

MOUoouiE iimi-ii] la 

luaouD misw in 

uacATic I1II3&W n 

irwKiT ranBi-ni iiu 

NTUTJCE® Biwcei iH 

aaaiMim kms^i tn 

aaEymwBO nfbwi m. 

iMMDDulf Ittmni 1H 

SISMCDUF lUSMiai 1^ 

— ..r lUJiHBi SI 


TOSHIBA MEMORY 


iHftCWO-PC^m I Mi 
tHHH£lItL£ MtBCWV RilBlM Tit 

P«THLf THCDSK IHBCWO PCII-PiOlflU TH 
IT3HD JMCiflti PCIJWBIJU u« 

HttTtMlt Tana. m <M5 K3KHtOI4| Ml 
ntnHuciTwnii BMCW) tnioMuiw t« 
■nffTULf »!»!» ftninon in 

TJWJME PCfliasaiy m 

ITtnrSl! WBCUn FI^JUHEU H 

nflTiiLTTiagxi niAiinuii n;i3JW»j he 
PO ffTUUTIHI iWljlMJIi wuxnj 111 
KMUHJTHHI aiRur en>ttMU m 

MHlt PCj-JIUCHtll 111 
twraBUTjiocM iwuiiUF PCtSiUMfc m 
iHHmUE lOmniHJ 111 
fIMUUSH IHMUi m-KMilTV m 
NwruunHwi naiir PtunitWii m 
ofliii #a^PUi(Hj 111 
NSHTIUE TBMOEDC ilflkir Jtlt-PMOlllI m 
INI HT JCIinffilHI Si 
t4uiBi atai^nQ n^uRsi t» 

UADUl] K^JUWU 3Ni 
Hacjm PC-HMUI IM 
PtATAaiEriin 3«tl3tlUP(7JU]|iU IB 
TI1DM 

K41TJULETH0K INBKTTPSlWMU 111 


AST MEMORY 



WIBSl 

cifpw-a 


...„.-.I S*BIDW 
U«|irr MtiQin 
SWKIT lofllbljll 
OfiKIT HBlSw 
IKSKII lOBiatl] 
4WBBn VDillW 

'yasMK iivrii.«i 
lUBSMW wniw 
'WDBiHl WIKMn 


aiiJwifTCP-2«s£,HPflEm« 

Tmu Btun. MiUTtmoiTE 
nwcEisonciMironsin 

Ilfl^UH Mtll-Xll- 




1MB X l-IOOKt 
1MB X 1-30NS 
1MB X l-TONS 
1MB X l-OOHB 
2SGK X M5DNS 
SSflKX M3DNS 
2SeK X MDDNS 

1 K 4-eONS 

1 X 4^NS 

I X 4-BDNS 


DYNAMIC RAMS 


4.q0 

5.20 

5.29 

5.30 
1.50 
1.S5 
1.70 


2m X 1-eoflS 

256KX1-70NS _ 

ZSBKXI-BQNS . Z.20 
ZBBKXA-IQflNS 4.75 
Z56KX 4-0DNS “ 
Z5BK X 4-7I1NS 
Z5BK X 4-EDNS 
21.DO DIPP 
Zl.DD STATIC ZIPP 
21 .OD ZIPP 


. 1,90 


5.20 

5.35 

9.40 


BtK X 4-120N9 1.7, 

64KX4'100NB . 2.1Q 

B4K X 4-80HS . . 2.26 

64KXMS0NS . 1.B0 

64XX 1-120NS 1.75 

B4K X l-IOONS l.Sfi 

£Sfli£ X 1-SttATIC FUUI 

AM2BD0P-Da rzssilj 2.65 

AAA2B[)flP-D7 SSOkT 2.89 

AAA26aQF-Q6 256x1 3.05 


CACHE 

MEMORY 



APPLE MEMORY II EVEREX MEMORY 11 NEC MEMORY II LASER PRINTER 


tWHCK. NiOXI..* 3H 


H3KSWN NKIXW 
'Wn-Kir HtHPLtM 

IWKIf 

IWBKP W* 

i.a«BD vraiti^ 


UBHTi uarH 


ALR MEMORY 


Aidtit inuDoa iif 
ittaor nh lu 
NBsrT ISWW M 
ituBVT Tniani im 
svBvr iniMi IH 
BJHiiUl ITIHHCI ai 
TMinr initoQq i.ai 


jWDiiir iHsm »i 
ifbflKir !»[«« m 


DELL MEMORY 


-[:«. 

4HTE5E1lg 



BE 

afflHTt jioj* 


HAW? 
iMiNn' jia.?iH 
mihtt 


EPSON MEMORY 


wajfl 

BteXHLHIlH 


ZMAKll KtltlQl 111 

WOKII WHBl tB 


__ a«MOHlE PCAWKSUI I IH 

nmum adyixtia Kk^xnsHB zb 
aiSKlT tl H 


INBJCIT 

!wDT(r 

iliflKIT 

tit&fitr 

wflKir 

iMiKir 


HP VECTRA MEMORY 


BtW-H 


c&ii$iKiac 

KIHtlia'HPi; 

KaKlfl»IK 

i.na 


imSHi OliW JiE 

awsiM mrei Ha 

WB.5IW [I?Ml.t in 

iMiaim IHliil m 

itOKH msw K 

aBKi] BilSU IlH 

NBHn It; 

IWHII B1UU U 

iHfiNTI Sll^i 2U 


tSSi 


«!Ht IJH 
«®B05CT rtKJi; 115 

MBD^ riWfll M 

1ll«H)5£l •«» Ijm 

KWBDST' im^ U» 


LAPTOP MEMORY 


niiaii* ’Ufliiciwi 

MCUnBEU.IUCfUVD'liiMrTSJfll 


uAymtxnE 

luauooui. 


itffiWXKltf 9-Bie KH 


|?«, HUS MiWPlllf UBC^WMJ 145 

P&6JM ilHHOQuy Bflil rn 

POHW WS6CT UK l« 

11iHM{Xrj.E er47l IB 

ROHtlEDUHatU atahHEnilE m 


lantar v(MU fill 
lyflJCJT H 

lUBM} tf[^44SC m 
*4UH«T JlfCrtUI 4i; 
IHflBO IW m 




hWfEniuTigE.a] aeiwdEnJuE tf-untw m 
>«eBO flJ-iiHiiB' ra 
atiwT UP ITMDS IH 
MMBD UP-ltMail MB 
UHFr 0P,47MIIS IH 
ZUDED PKIR Ur 
UUBBQ AJt-IlKl f« 
avsgg i.r] 

AffitODUlf or^l-nr IH 
JWlCpyiE WHfJII B? 
WeWGCulEIKHrSIli 1.1H 

\\m 

lUSUDoua ^11 la 
HN&WOUIE JMMI ai 
MkaouiE K4.I.!! m 
HBNOHHf T» 


RATAlLEtK 

UtmUUIEttiF 


iKistuna 

ftnaF«Dsi.ni 


aa K-JtJi 
MB l^-aczi 
tWHEi wc-Hna^i 
^MED Hrsa-1^1 
SlflRI HKJlIirLl 


NCR MEMORY 


pcatjuicara 

remPBO 


jwflnr tiiiii»! im 

JMBKir ITiH'Pj 1IJ 

(UflKir UHiw lai 

Ml Kir DMtlH 111 

aHKir suiiv m 

JtffliIMM N31J0W IH 

MHAEXBiH} 14 an 

4-5uaE!iPm} W 

n^KiT alt 

IWlKIl SIP-IIH sri 

i.iweEXPNii M m 

4-iunE!iPW Ki m 


ZENITH MEMORY 


lUBWaAE 
afflUCDlRI . 
INBMOOUll 
1IHUIX1IAB 


anuoDtuE JUUM in 


aaUflCHM 

mNCDUlE 


aeUDOlHE 

EVeNOEUE 

iwgucouif 


miK. 

irU£QM.V 

JHPUT 


liRti rn 
JMjjalt T7I 


IKIHU 1« 
uiiatu tra 
ttlHfP W 
]M^i m 
HIHU CALL 
fiiAM la 
nit»i m 
aiHn M 
M-ni'1 ku 


amkHKHAf 21U4 in 

IWkSHHAf Jll 


US 
niHU IH 
illHM t2» 
Hli^ »U 


■kHKHUJE ZMII1 141 


HUTHBPOflT 

Sl,SLt 

WBli 


LHiinpiPijjg 

LlM14mit 


NMUl IQ-EMI 
IhffiBg tUEM 


J15 


10.221 

IM IH 
N.A IH 
HA IH 


aBHTaUMtH'. 

TOBMSA PAGIU3EH MWfflfBWUm TALLY BE, 
Pmu^hlH mD.EVilElt.E«$Q.tEt-l 
H#*I5i*i,e4rWICI-4,AtNi51J*«4 rew 
QA£tt WBSUi, LM«fl,IA“‘- 


IliD 

<|K.in,iP,N 


aaiCFiiu^ ostii i» 


twJii- 

ikIVI 


WkBIB 

0iwEmn}.iH 


lysiOduE wiLV in 


].a.whdtHiL£ M'A call 




MOTHER BOARDS I CPU CHIPS EXPANSION BOARDS 


MATH CO-PROCESSORS 


flPIl 16C45H-5CI EIS* (Z56K GACHFi 

4360X33 EISA /256K CACHEj . BTS.BN B 

UMC 40Ei3!t,5aMH71?MKC«:Hf. NO CPU, OKPUSA . «» DO I 
4Ba0X-50MHZ fW. UCHE . HQ CPU. OKf^USA . m.m I 
tipr aBEGIi-SCMMZ MK l>CME. hlQ CPU, OKI . 7B0.D4 | 
4BeDX-3WIHZ(&4iI CACHE. NO CPU. QK . lU.OO I 
ETIQ flfl60X-a3MHZ (t*K DUlHE, HO CPy, OkI ZZn.dlf I 
4B60X-3WHZ jZa&K CACHE. NO CPU, OKI STD. DO I 

opn 3B6OX-40WH? 041! CACHE NDOXl.DKI Kn.DO I 

3BeOX-4CMHZ ! »2BK CACHE . NO CPU. OKI . 21 S.BDi 1 
3E0OX.4OWHZ (2541! CACHE. NO CPU. OK . 250.00 I 
3aeOX-33*IHZ i64K CA.CHE. NO CPU, OKI . . 19S.DO 1 
3 B&;i){, 3MH7 r rzSK cache . no dV, OKl 2DE.DI) || 
38IJOSI-33WHZ 256K CACHE. NO CPU, OkI . 24il.M H 
3B6CIX-25MHZ NO CPU. OK. NON CACHE} . . HU-IXl || 
300gX-75M5i? W.AW Sa3B6SX-25 CPU, CIO , M.M I 
UMC 3aG.SX-l6MHZ (W-lNUL BQSjSE&K-l 0 CPU OK} IlS.n I 

8UNTJU;2B&-2(}MHZ(W-CPU. OKI IQt.d} | 

268 16MKZ IW-CPU, OK . U.DO I 

TBe-iaMrg fw-cfti, qkS — 


CALL 

NOW 

FOR 


88^ II 


fi03S60X.16 UfTEL 

aD30SDX-3O INTEL 

■waeBDX-zs intel 

ttCi3B6DX-33 INTEL 
fi04B6DX-33 INTEL 
S04S6DX-SQ INTEL 
5O406SX-Z5 IMia ^ 

9O40BSX-2O IKTEL L4TEST 

803S6SX-16 IlfTEL 
M3eeSX-2G irfTEL 
3O306ax-25 AMD 
B03BBDX-33 AMO 
B03Q6DX-40 AMD 
BO306SX-25 AMD 
00206-16 
30286-20 


nr 


RAMpAT!-P/us' 

■Up fQ imSofm&noi 

into S- _ 

1S-M tSA ej^iwLKran siQts 
•HsniWafE Suppaft tor UM4.Q 
MparroSarf msmor/ 

■SWY sonmii 

AST Hampii0 Pfos 
BOCA Boards 
VfdBo Cants 

OAi<—FAmDfSP—Wta£f^T 

SGALt 

CaH tor r^sefPtfons avaifabip 


or 


sirs.QO 

sm.ot} 

SCAtl 


W? $WC. INIEL 
BW7-Z WHZ OTTE 
BUM lOMCINTa 
WCB7-6BfAeim 
fl(12B7na BWff IkOR 
fl(ES7-lD lOMHi! HlEL 
85287-1212 ttH7 «ItL 
aESraLUJMHZJifiEL 
flOJfm.; t2MH; HfEL 


BfJ387EJ!-1&1aiHZIfiTTL tIT.M 
U3B70X.392fllClN1EL IZT.lM 


B4.ag SJjBTDX-ZC 2DM17 iMIlil mU ZC^SF-lO KH^ IT 

um ■ auefOK-zs zsiAi? cvRix irt.m zczff-iz i2MHZ it 
™™ 3D87DX-33 33WZ CYRIX 
S3t)67pz-aa4(lM}2Dfl11)! 

S “ S3Sa?SX1B ISMHZ CYRIX 
S'SS aSBTSJCO^WHZCVRK 
£35075X35 ZS^HZ CYROf 


02.00 

BZ.OO 


ttI387DX-l6 IBfftC IlfM TM.IB 

fl03B7DX-2£l 2!MC INTtL tM.DO 31^:30^ 

aesFox-Js zim inm im.do siETtaAM iiwitek 

fl03B?DX-33 OaWHZ I.WM IS.DO 3ie7433MHZ YlEITEK 

eiHSTSli-JCIMm (34.(10 4187-3SMHZ WtlTEK 

, IWfflGM_MSJi 4l6r-33MHZ VYElTEK 


ISS.DO 2C57-2DMMH7Br 

tBJ.W 3D5T-1& 16MH7 in: 
tllZ.I» 3067-20 3tWH7 IF 
ttZ.DO 3CS7-352aiHZ[n- 
fK.D0 3087-33 33ttH7 ITT 
91.0(1 308740 40MH7 IFF 
3£ff7EX-1616WE IIT 
3£j£?SX-ai 2Cf*E in 
.MU 3ES75X-25 2SMK7 HT 

mm 3SS7SX-33 33MK7 nr 

5UU AMD 

BU-Oe B0C2fl7-TI] AMD 
mu BOCtaT-UAMD 


59 90 
U.IU 

u.u 

TS.BO 

mw 

izs.in 

izi.u 

139.00 

179.00 

S.QO 

S.U 

lO.U 

iso.Da 

Ts.m 


WE ALSO STOCK MEMORY FOR ACER. AMSTRAR. ARGRE TECHINOLOOIES. AT4T. AUSTIN., BRHOWELL. CHINOH. CITIZEN. GLUB AT. COMMOURRE. COMPUADD. DATA SENERAL. OATAWDRLO. QATEWAY, GRID, NYUNGAI, INTEL, KRIS. LEADIMD EDRE. 
WAGNAVDX. MICRO EXPRESS. NRUERN. MIPS. NEXT, NCRTHRATE. OLIVETTI, PACKARR BELL. PDDUET. PDSITFVE COMPin-ER. SAMSUNG. SILICON GRAPHICS. SMITH CORONA. SUN MICRO, 9WAN. UNISYS. WANG, ZEQS AND MANY OTHERS. 

TECHNICAL SUPPORT , - - ORDERS ONLY t6LL FREE , FAX 


1-215-922-4640 M X 1-800-457-6937 m 1-215-922-0116 

NDN-CASH 3% ADDITIONAL AMEX 9%. ORDER TOLL-FREE FROM ANYWHERE IH THE U|A DR CAHADA CALL FOR CUAREHT PRICE! AND VOLDME DISCOUNTS. PHICES AMD AVAILABILITY lUBJECT TO CHAARE DROtR LINE! GPD ■ DAYl. 
MINIMUM ORDER iSO.DDtUSA SHIPPING & HANDLING: UPS GROUND 36.0D-AIR itZ.CQ-GOD ADD S4.D0*PA RESIDENTS ADO 7H SALES TAX*PREPAID ORDERS CALL FOR GDNFIHMATION*ALL RETURflS REQUIRE HMA# AND ORIGINAL 1MY0ICE 
RETURNS FDR CREDIT SUBJEGT TO 251L RESTOCKING CHARGE*RETURNED MERCHANDISE MUST BE IN NEW CONDITION AND RECEIVED WURIN 14 PAYS ERQM INVOICE DATE«1NTERNATIONAL ORDERS WELCDHE-APO-FPD ORDERS WELCDIIE 
P.O.'S ACCEPTED FROM GOVERNMENT ASEHCFES^UNlVERSlTlES/FORTUNE IDDO CDMPAHJES-SUBJECTTO APPROVAL. ALL MEMORY PRODUCTS ABE THIRD PARTY. 

« ALL WORLD WIDE TECHHC LOaiEl FflDD UETi A RE IIP % BOA R AttTEEfl AND COME WITH LIFETIME WARRAHTT EX EEfT3 0OAT WARRANTY DH CfU CHIP! AND 1 YEAR WARRANTY DH MOTHER SOARDI * 

VimRLDWIDE TECHNOLOGIES Customer Service 215-922-4640 

resellers - VAR - PRICING ON RE QUEST WHOLESALE DtSTRIBUTQRS 

326 BYTE - JULY 1992 


Circle 187 on Inquiry Card 
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9 Years Of Outstanding Service 

to PC Users Around The World! 

1 - 800 - 438-6039 


Network 


aeoM 

3C503 Ethflriirik S^pack 18fl/709 

3CS03TP 10 Base T...229 

3C505S Ethernet Plus 579 

3C507 ElherlinK 16. 279 

3C523 MCA Elhemat .2S9 

A^mOFT 

Starter Kit 2mbpsME2.32&/4€9 

siarter KilAE3 __ S30 

Lan Cards Smb^k/AEZ .......... 129/199 

Lan CarME3.„,...229 

Central Station_ 

NOVELL 

Nevall Lite l.C/starter kit........ 69/399 

Novell Lite Add-on kil .. .209 

Netware 2^2 S/1<S User.49S/1099 

Netware V.2.2-50 user.1925 

Netware 3.11 20/100 User 1099/3043 

Netware 3.11-10 User ..1375 

Ethernet NE1000/NE2000 ...„ 129/155 

ME 3200. 669 

Access Server.. 1595 

SMC 

PCI 30/PC 130E.75/99 

PC60OWS/PCeOOFS . 129/209 

HUB a-Aclive/4-Pasalv©.. 249/69 

Ethercarde bh/16 bii.149/169 

Taken Card 6 bit/16 bit...349/399 

10 B^se-T Card a bil/ia bit., 165/205 

360aTP tOST canceniratdr.. 409 

3106 16 bii Eiberriet lOBT coax... 159 
3512TP Ether. 1 oar cenc.t2 pari ,709 
mOMAS COWtAD 

TC4045 16/4 Token Ring...499 

TC6151-11 16 perl smart hub ....679 

TC6242/TC6242 TP+ .69/59 

TC6a45/TC624S-TP* ..199/219 

TC6Ci45/TCa04S-TP+ .. 199/219 


Network Software 


Lotus 1-2-3 2.3 server....... SSt 

Lotus 1-2-3 2 3 node.339 

Lotus 1-2-3 3.1 server..625 

Lotus 1-2-3 3.1 node..... 409 

Word Perfect OfHce- S user... 269 

Wordstar 2000 LAN-3 pack . 259 

Peachtree Network Accounting.469 

Borland □ Base IV Sflrvar-3 users... 795 

Borland O Base IV LAN-1 user.249 

Borland Quatro Pro V.4.0 ntwkabls.. 319 

1 additional user...259 

Mlcraaofl LAN Manager 10 user..... 1275 

addttkmal 10 user llcensa.. 675 

Mlcrosort Windows 3,1. 95 

Norton PC Anywhere V.4.5.119 

Norton PG An where V.4,5 Lan .— 325 

XTroe Virus Sate Lan.379 

X Tree Not/Tor Unix ....................319/169 

Procomon Plus Network 6 pack „— 325 

Fojqjro Lan 6 user.. 515 

Ciose-Up Lan 2user/6 user .249/479 

Close-Up Lan/16 user .609 


Software 


Aldus Pa« maker........ 469 

Ami Pro 2.0 upgrade ..99 

Carbon Copy/Close Up...^110/109 

Clarion ProDevetoper 449 

Clipper 5.0 .. 469 

Corel Draw__ 365 

□base IV 15 ........... 469 

Desqview 336. 129 

FOKbase/FoxPro. 195/449 

PoxPro Dialdbutlon KN... 299 

Freelance Plus .. 309 

Harvard Graphics..... 359 

Lotus 2 3/3 1 Plus.345/379 

Lolus Symphony ............. 469 

Lotus tor Windows... 415 

Smart SuJIa/Upgrada.....449/339 

Microsotl Windows 3.1/Word 69/219 

Micresoll Word lor Windows .. 319 

Microsoft Excel lor Windows 299 

Norton Desktop for Windows.94 

Norton UlINlies 6.6 .. 115 

Norton Antivirus. 65 

Peachtree 111 Complete ..139 

Paradox V3.5... 469 

Q4A 4 0 .. 249 

Quadro Pro.... 299 

Ver^lura Desktop Publishing.479 

Word Perfect 51- 255 

Word Parfocl Tor Windows ..259 

Wordstar 7,0/2000+ ..259/225 


Monitors 


NEC MULmYNC 

3FGX. .655 

4FG .. 799 

FANASONiC 

1361/1395 . 329/439 

SAMSUNG 

Flat White ML4571 ...„ ..119 

CVB 4995 Syncmasler 2E ..269 

CVM 4967 Syncmasler 3E.299 

UAGHAVOX 

7CM321 ..309 

CTX 

5466/54 66 NI. 289/329 

3436 Multlscan ^6. 399 

1760 17' VGA.2a-- 669 

5439/5432. 229/275 

NAN AO 

9070U/9060i.. 1019/1199 


Drives 


CONNER 

120 IDE 3 5 

349 

200 IDE 3.5., .... 



tOMEGA 

90 MS i nsJder/Transpqrtable 579/669 
Dual 90 ext .. 1495 

JVAGNA VOX 

461RSEXTCDW/ soltware....399 

TOSHtBA 

CD 3301 Int/exi..539/639 

MAXTON 

7120A 130 mg ..369 

213 A 210 nneg .. 569 

PLUS DEVELOPMENT 

Hard Card XL 50/105 lor AT 296/439 

SEAGATE 

ST225/ST238 Kil XT.... 219/229 

ST251-1 42 mb MFM. . 239 

ST3096A69 mb IDE . 269 

ST 12a9A 210 mb IDE., 579 

ST 3144A 120 IDE . 379 

FLOPPY DPiVES 

360K/1.2MB/1 44MB .59/59/59 


Modems & Fax 


ADTECH MiCPOSYSTEMS 

Oalatax 2400 Modem 9600 Fax. ... 99 
Extemaliy Vours Modem Fax,...... 139 

smart Connect 2400INT W/MNP5. 65 
CAPDiNAL 

2400 tNT/E XT 62/64 

2400 INT/EXT w/MNP ..89/99 

9600 tNT/lXT.. 249/279 

EMSNSQN 

2400 Inl/Exl w/Bitcom..39/49 

WAVES 

Uhra 144 V.32..^...749 

Ultra 9600 ext...... 599 

Optima 9600 V.32 ......349 

tNTEL 

Saiisfactlen Modem 200/400 309/409 
US msOTlCS 

14.400 HST exi . . .. „...469 

Dual 14.400 HST exi .. 699 

Shared Access Kit........649 

PRACTfCAL PERIPHERALS 

9600 V.42 Int/Ext ..269/279 

1.44FX fex/modem Inl/Exl.... 350/369 


Chips 


INTEL 

367.33 ..... 

199 

3e7-SX 

CYRIX 

!"i'l9/129 

387-16/20 /2S.. 

........155 

367-33 .... 

.159 

3e7-SX t6/20 .... 

-.99/109 

287XL ... . .... 

.85 


1 Printers 

CANON 


^ LPS4+/LBP8+. 

. 919/1499 

BJ20 

..399 

Rj rton/ftan 

.46&/50g 

DtCONiX 


ieost/701 .. 

.299/439 

EPSON 


LX810... 

..1 ss 

AP 3250 ........ 

__ 219 

FX8SO/FX1050 ... 

.289/379 

LQ570/LQa70 .... 

..... 269/435 

LQ1070/LQ1170... 

.375/579 

LO2550..,.. 

849 

Action Laser 

..679 

EPL6000 .. 

.. 1295 

FPi7?;no 

.......... 1639 

OF 

1289/2139 

HEWLETT-PACKARD 


Laser Series IJI/IIID 

, 1549/2599 

Laser llP/diP... 

...669/1089 

Desk Jet 500/500c. 

439/759 

IBM Laamr 


6 P/1 OP ... 

. 1625/2899 

OKIDATA 


184/360_....... „ .. 

-.. 229/219 

320+/390+. . 

.314/437 

321■^/^91+ .. 

.435/595 

393 + /393C+.. 

.919/999 

400/800 LASER . ..._. 

629/925 

820/830 LASER.. 

.1249/1295 

840 LASER ..... 

.1589 

3410..... 

.1299 

NEC 


Silentwriter 95__ 

.1469 

PANASONiC 


1123/11241.... 

.109/275 

1624/1654 .... 

.... 339/539 

2180/2123 ... 

. 175/255 

1895/2624 .. 

.389/379 

4410/44501 .... 

.649/1079 

445 5 ............... 

..... 1719 

OMS 


PS 410/815.... 

1529/2949 

Color Sertat 100 rrxidel 10p...... 4699 

SEIKO 


Label Pro.. 


LASER ACCESSORIES 


Upgrade Idr HP III 1 mb 

.79 

Upgrade- HP III 2iT*/4mb^ 109/179 

Pacific Data 25-N-1.. 

249 

Pacific Page PE/PEXL .. 

289/649 

Pacific Conned 258K. 

.. 249 

Complete Font Library .. 

.249 

Font Bank Cartridge 15 Mb.269 

Mice & Misc. 

Microspfi Mouse w/WIndows 3.1 ...149 

MicroacTI Bail Point Mouse . 

..,.116 

Logilech Fotoman.. 

..495 


Logitech Trackman Seriai/Bus ... 69/85 
Epson 300C w/ inierrace 1175 

Lognech Scan Men 256 ..........269 


Sound Blaster Pro ... 


..169 


Bulldog Systems 


Buifdoff^a StamimrP Conttguntlon 

We guarardee all of our Bulldog 
Sysleme and bundle each one with a 
Dual Floppy Drive* Super VGA Card 
with 1 Mb RAM (1024 x 768) * 14" 
Cntor VGA Monitor (1924 x 768} • MS 
DOS 5.0 • MS Windows 3.0 • Mouse « 
1 year on-slle warranty] 

386-SX/25 W/ 80.1525 

386-25 w/100..-.. 1895 

388-33 (64K CACHE) W/100 . 1795 

468-25 (266K CACHE) W/200 ...,„,^2S95 

daW tor effler cerF/^urarlani 
Free shipping on alli Bulldag SytEpms 
prepxid wilh cxthiers chack. monay order 
or bank wire 


Video Cards 


ATI 

Hercules Graphic Slation Gold... 479 

VGA Integra S12K..69 

Graphics Vantage tmb...349 

Graphics Ultra w/ IMB .4&9 

8514 Ultra PKia w/ iMB ..369 

0dCA 

Basic VGA/Super VGA.63/129 

CARDINAL 

VGA 70D/732 w/1 MB _119/139 

ORCHiD 

Predesigner || w/1 mb ...,.168 

Fahranhah 1260 degree wllh 1 MB. .269 
VfDEd SEVEN 

1024! PtuS W/ 512 .... 95 

V RAM il 1 mb. ___ 269 

Win VGA W/ 1 mb ... 159 


Memory Boards 


AST 

Six Pack+ w/3a4 K XT . 129 

Six Pack266w/0K AT.....95 

Rampada PC w/1 mb-.265 
OHCHfD 

Ramquesi 18/32 wOK PG/2..,..199 

Ramqueat 6/16 w/OK XT/AT..129 

ACCELERATOR BOARDS 
Ore hIdTiny Turbo ZM/Extra 119/179 
lfrteHnboarcl388PCw/1 mb....499 


Tape Drives 


ARCHIVE 

AOMeglnLtxl...„,^.,...,£39/349 

eOMeg w/Coni Im/Exl___ 579 

COLORADO ATEMORV SYSTEMS 

DJIO l20Meg Ini Jumbo,.......199 

DJ2O250Meg Int Jumbo.2SS 

QFA 700 Meg lill.. 719 

MtCRO SOLUTIONS 

40/120 Backpack.... .365 

60/250 Backrdck-..,429 




610 Industrial Park Dftve 
£vans, Georgia 30609 
PO Box 211043, Martinez. OA 30907 
OPEN weekdays: 8.m. to 6:00 p.m. 

(706) 860-7364 • FAX (706} 660-7358 


387-40 ......199 

iUTMOAV 

1MB SIMM 80na.....39 

4 MB SIMM eons....139 


BULLDOG 

COMPUTER PRODUCTS 
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How Can I Have 


\ 


V 




SYSTEMS 


All Systems Include; 

• 4MB RAM on 32MB 
Motherboard 

• 2 Serial, 1 Parallel, 

1 Game Port 

• 2 Floppies, 1.44 & 

1.2 MB (3-1/2" & 5-1/4") 

• DynamicScan, Super 
VGA Monitor .28 DOT, 
1024x768, Tilt & Swivel 

• 1MB, Super VGA Card 

• 101 Keyboard, 

Non-Click or C)lick 

• Min. 200W Noiseless 
Power Supply 

• 8 Expansion Slot 

• Windows 3.1 and Mouse 
(2600DPI) 


DX 486-50MHZ, 256K Cache, AMI.$1,795.00 

DX 486-33MHZ, 256K Cache, AMI.$1,495.00 

DX 486-33MHZ, 256K Cache, MR.$1,595.00 

DX 386-40MHZ, 64K Cache, AMI.$1,195.00 

DX 386-33MHZ, 64K Cache, AMI.$1,095.00 

SX 386-33MHZ, 64K Cache, AMI.$995.00 


Option: 

Non Interlaced DynamicScan 72 SPVGA Monitor. 

1024 X 768, .28 DOT, 72HZ, Add.$49.00 


Hard 

Drives; - Ca 

1 For Best Price 

40MB 

60MB 

80MB 

100MB 

120MB 

300MB 

600MB 

1.2GBi 

25MS 

17MS 

14MS 

19MS 

14MS 

14MS 

14MS 

14MS| 


486-50MHZ 
256K Cache 

Run Faster 
Than 200MHZ 



Windows 

Accelerator 

32K Colors 



Less Than .3MS 

W/IDE 2MB 
Cache Card 



The Best Application 
for File Server, CAD 
Station, Graphic Art, 
Data Base 


• DynamicScan 72HZ, 
Flicker Free 

• .28 DOT, 1024 x 768 

• Tilt and Swivel 


$3,289-00 


Click or Soft Touch 
101 Keyboard 
Choice of 7 Styles 


Hard Drive Caching 
Cai'd W/4MB RAM 
Speed Less than ,4MS 
Expandable to 16MB 
RAM 

Norton SI test higher 
than 300 

Windows and Card 
Accelerator 
1MB VGA RAM 32 
Colors 

16MB, RAM with 
256K Cache 
Controllable ISA BUS 
Controllable Each Add 
on Cards 


if! 
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rhe Fastest PC? 


*r~v 

'' i ^ J "‘ y-. 


MOTHERBOARD 

UPGRADES 


486-50MHZ. DX 
256K Cache.$949.00 

386-33MHZ, DX 
256K Cache.$619.00 

386-40MHZ, DX 
64K Cache.$309.00 

386-33MHZ, 

64K Cache.$289.00 

386-25MHZ. DX...$198.00 

386-33MHZ, 

64K Cache, SX ...$228.00 


GRAPHIC 

CARDS 


Trident, 1MB.,.$69.00 

SpeedStar Stealth, 

1MB..._.$249.00 

Renoir Hi Color, 

1MB..$189.00 

Tseng Lab, 1MB RAM, 
32K Colors.$119,00 


FLOPPY 

DRIVES 


Teac 1.44MB 

...$51.00 

Teac 1.2MB . 

...$57.00 

JPN 1.44MB. 

...$52.00 i 

JPN 1.2MB. 

...$58.00 

1 HARD 1 

1 DRIVES 1 

Maxtor.. 

.CALL 

Seagate. 

....CALL 

Conner. 

....CALL 

Western Digital 

....CALL 

■ cases & powerI 

I SUPPLI 

ES I 

AT Mini Tower 


W/200W. 

...$66.00 

AT Medium Tower 

W/200W. 

...$98.00 

AT Big Tower Case 

W/230W. 

.$149.00 

AT Baby Desktop Case 

1 W/200W. 

...$89.00 I 


MONITORS 


Sunshine DOT .28, 

1024 X 768.$269.00 

Sunshine N.I. SPVGA 
Monitor.$339.00 

DynamicScan .28DOT, 
1024 X 768.$289.00 

DynamicScan N.I. 
SPVGA Monitor..$389.00 

NEC 3FGX.$639.00 

NEC 4FG.$769.00 

Int. 2400 MNP ....$49.00 

Int. FAX & Modem 
9600/FAX S/R.$79.00 

Int. 9600 

Modem.$299.00 

Ext. 9600 

Modem...$329.00 




DYNAMICSCAN 
386-33MHZ DX 
NOTEBOOK 


JSOIVIB 

Orii^e 



•Built in FAX, Modem 
•Scanner* 1,44MB 
Floppy Drive, Printer 
Port, Serial Port 
Complete..$2799.00 

Memoiy.,..*.CALL 

Printers,,,.CALL 

Antoswitch- 

FAX/ModemA^oice,„CALL 




We Offer Any Custom Configuration. 
Lanstic. Novell Lan System. 


All Systems Include The Following 
Software Package That Even The Novice 
Can Use. 

• Easy Menu • Word Processing 

• Lotus Tutor • Data Base 

• Bible • Real Estate 


• Accounting •Variety of Games and 

• DOS Tutor Educational Programs 


Test a DynamicScan System yourself with 
a 30-day money back guarantee. 

With the purchase of any DynamicScan 
System, you will have access to unlimited 
technical support with our “800” 
DynamicScan Users Number. 

Warranty-1 Year On-Site Service to most 
locations. 

DynamicScan 

10824 Page Avenue 
St. Louis, Missouri 63132 


SALES/ORDERS.. 

...314-423-0044 

FAX... 

...314-426-4014 

EXPORTING. 

...314-428-7734 

TECH SUPPORT AND RMA 

1-800-“DYNAMICSCAN USERS” 



Cifcl* 192 on Intfuiry Card. 
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CALL US WITH YOUR BEST PRICE & WE'LL BEAT IT* 



2MB MODULES 

T =: fof modd 50, 50Z, 55SX, ^0. 65SX. 70. 
35SX, LS, 40SX. Specify Equivulenf port # 6450604, 645060^, 
30^5360. We gupronfcee compoiSble £ n ^ 
to part T yeor worronty ^ ^ ©OCIl 


4 MIS MODULES 

For 386SX, 3B6S, 336-20, 25, 236^ 
Specify EeiuivelefTt port # 1 Ul 32-OOfy 118690-001, 112534- 
00 L Wb garantee compatible A ■ *** ■ 

foport#'&. 1 yeorwaranty. $ 1 98 0OCn 


In Ttnich with ■Rnionujw 

TOSHIBA 


1 MEO MODUUS 

2 MEG moduln br 1200XE. 1400. 
3100E, 3100SX. 3200SX, 3200SXC, 5100, 5200, 8500. 

Specify mcKhine. I yeor worranly. . 

$109 


SYSTCmS 

aosa XT 10 MHZ w/aaox mimory 

Hard drive, 360K floppy, Por-Ser-Cbck, 12" Ainber Monitor, 
101 Key Keyboard. 6 month worramfy. 

COMHITI HARR MIIVI STSIlMSi 1^1 
dOMi-$449 40«Ai-$499 Sa 


m PACKARD usiun 2 MB 

MiMOCT 10 ABO 2^^ y I, D, IIP. Ill 4. IBPSII. lilt, IT. 1Sf’63y) $89 

AWigfl/2bl>S2.50ord0.2-SMBS, SuporFEid[^ 

2Meg$14R4MEG $199aMEG$399 


2 MEG for 286 L 3 L 6^5 

16 lit. 2MBmpandable to 4MB. [Usb IMS » lOipsli Works wiin !0iM AT, 
3B6 Qfid compDliyei. Eigiondsd, Eitlmtbd, 4.0 Lkn compoiible. 

aM{0$89 4ME6$I59 


SOFTWARE 


WORDSTAR 6.0 er 2000 REL. 3.5 

This ii riot □ mitprinJE These are the exact same -ook selling for 
lyfsr $300,00 from our competitors., 

1 We hove thousonds in stock 

FOR SAL£ BELOW DISTRIBUTOR COST! 

UST $495.00 eo 
DBAIERS WELCOME 

CURRENT VERSIONS 


HARD DRIVES 


^Seagste 


ccfJsasH 




$99 


MONITORS 


PARTI 

StH 

AtXISS 

11ME 

IMIEItFACf 

tOLlR 

COST 

Nev^JQMa 

20 Mfi 

iSMSec 

MFM 

ee,*» 

Na^20MBI 

21 MB 

65M&K 

IDE 

lie,*" 

N«v-4QM&| 

44Me 

2 SMS« 

IDE 

aee.*" 

Na.^40MB 

40Vffl 

28M&K 

MFM 

aae,*" 

Nev-0OMBI 

aoMfi 

lewSec 

IDE 

aee.** 

Ne^eOMB 

BOMB 

2 aMSoc 

MFM 

aae,*" 

Nw^l05MBI 

1O5M0 

22 MS#: 

IDE 

aee,*" 

Nev-IIOMBI 

120 MB 

18MSk 

IDE 

aee.*" 

Ne^21ClMBI 

2SX)MB 

1 8 MSk 

IDE 

64D,*« 

Nev-330Mfil 

aSOMB 

IBMSk 

IDE 



9 Tear Warranlv MODEMS 5 Teat Watrehtv 


Bocfl Modom 1400 Baud 

Hoyes compatible, suppcrts eJctended .AT 
Command Set, Comm 1 -4 & 1fJQ 3-5 & 7, 


On board speoker, sahwore & lelephana cprd. 

Internal $49 External $79 



V,42 115 MNP5 
Harclwm ocU 330 


Boca Fax Modem 

Send & receive 9600 BPS fax & 2400 BPS 


U.4bcnx{V.32 Hi 

Addim 


ICITIZEN 

NEVADA 


IX" ORIIN 

MONOCMROMi 
Itit a ftwtvtti Buft. 

14" MONO/m AJd£m FIAT SCREEN....“37. *99.” 

14" VGA.,.,.,640X430.„..,4.4l Dot}.$229,*" 

14" VGA. 1024X760.. [-30 Dot].$2T9.« 

14" VGA_.„.,.1024X768....,,...(Nor IntertooKf}...$249,“ 

VGA CAfiD....„....256K Exp IMEG....$29.*" 


HAND SCANNER 


fiTJIorfftftlt] ^ PalffHe software for-scannirtg, 

driowing, editing, painting, and printing, 
n 4 h INClUDEDi 

"le a n tour COST $89 


|ATI FlanI Dttvbi ham b 1 Year Wamantyt 


CONTROLLERS 


IDEHD/fIcppy 39.*®, IiWlHDafLOPPY 1; 1 39.“ BBifHDot^ 49.*' 
FO* FlOPfYS: Si^FtpppyCbnfcok 1 X 360K 730K $ 1 ^ 0^ 49.*" 


COPROCESSORS 


Modsm. HoyM compolible. On boord ipsakar 
Mirror fox idiwana. Port nddnesi Com 1 -4. $80 


TAPE BACKUPS 


©VMNGIHC 

6.5MB per minute, PC 36 Contraller, 
Menu Driven SaFiwore, Easy instollatfan, DC -600 cartridge 
Ust $999.00 YOUR COST $379 
3M DC 2000 (40MB) 13.» DC 300(!tLB (45M6) 1 ? « OC 6150 20.** 


90236 B45a)AUCHiME5; 
BASED MAOHtNfES: 00267-6 6MHiL39« 
BQ87-5MHI, 80207-6 8MHz49« 

S0fl7-2 8MHa 79." 80207-101 OMHr $9." 

80fl7-l 10MFfel29'" 0O207-XL99." 


i0386IAS£DMACHm^ 
80307-16 liMlfe 149" 
80367-2020MHtir9.« 
8O307-2525MHil>9." 
8O3073333MH1 199" 
003075X16124," 
80307-5X20 1 44," 


FLOPPY DRIViS 


AiuirrsuBiSHi 


1 yeor worTanty 


360tCFullHT5y4 * 

iiv 

360K1^ HT5'/4 " 

$39 

72CK3'A " 

$29 

1.2MB 3Vi " 

$54 

1.44MB 3}^ " 

$59 

S'/I " Brackete 

$5 


WE STOCK WHAT WE SELL...OVERNIGHT DELIVERY AVAILABLE. CALL NOW! 


b Ibuch with Tbaromiw 



fVlKieiVK w 


TOSHIBA 

IWIBIVIVK V 



umonr 

COMPAQ 

TOUR 

MEMORY 

TOSHIBA 

YOUR 

MOHl 

ADDED 

KlUlV. PAitre 

COST 

TOSHIBA MODEL 

ADDED 

IQUIV, PAST f 

COST 

I>e3li»0 2«ij 

5t2K KiT 

113012-001 

49."* 

T10O05E4 XE/lE 

IMSD 

PCl4-PAa3MU 

1 19." 

DESKntO 

1MB MODULE 

iia*sfroo3 

49."* 

QQOOSE £ XE/lE 

2MEG 

PC14‘PA83I2U 

1 *9." 

284N. 38*N. 

2MB MODULE 

lia*8?'00i 

199." 

T2D005X 

1M0G 

PClB-PAftSlBU 

1 14." 

SS65X/20 

OK BOARD 

110700-001 

93," 

T2000SX 

2MEG. 

n:i8-PA83i7tj 

1T9." 


IMB MODUIF 

118*90001 

199." 

TSOOOSX/tlOOOLE 

4MH> 

PC-PA0314U 

409.** 

DESKPAO 

1MB-2MB BOAliD 

1080A9-001 

399." 

T20aO5X/n0O(XE 

flMEG 

PC-PAE315U 

909.** 

3SV1* 

2MB9QAIID 

1De!M?W7l 

348." 

T2000SXE/2200SX 

2MEG 

PC-PA2000U 

179." 


1 MB KIT 

104071-001 

114." 

T20O0SXE/22OOSX 

4MEG 

PC-PA2Q01U 

409." 


4M0-0MB lOARD 

108070^001 

344,** 

T2000SXE/2200SX 

0MBG 

PC PA2002U 

419." 


JMBKIT 

108072-001 

349.** 

TiaXJKE 

2MK3 

PC13-PAfl30*U 

109." 

HSKPflO 

1MB BOARD 

113*33-001 

ta9.« 

T16Q0 

2MEG 

PCB-PAB302U 

109.** 

3QaS 

4M0SOAGD 

113*34-001 

389.** 

T3100E 

2MEG 

PCP-PA034O1U 

199.** 


IMfl MODULE 

1]3^*-00T 

T9.** 

T3100SX 

2ME& 

PC15-PA830BU 

109.** 


4MBMCOUIE 

112534-001 

399.** 

T3100SX 

4MEG 

PC15-PAfl310U 

193.“* 

□$»P|IO 

IMB MODULE 

113131-001 

49.** 

T3200 

3MEG 

KA-PA7137U 

194." 

506/20, 25, 

iMfl MODULE 

113131-001 

199.** 

■niaxjsx 

ZMEG 

PG12PA03O7U 

109," 

ll€SKPftO 

■S$4/20£/25£ 

IMB BOARD 
ABOARD 

113*44-001 

tl^*45^^01 

139." 

3T9." 

t3200SK 

D200SXC 

T3200SXC 

4M£0 

2M£0 

4MFG 

PC12PA03O9U 

PC12-PA0318U 

PCIP-PABGIW 

193," 

199," 

399.** 

OeSKPRO 

2M8 MODULE 

115144-001 

133,« 

T510Q 

2MEG 

PC7-PAe30m 

109," 

305/33, J04/25/53/3X $M$ MODULE 

11*5*1-001 

»89,« 

10500 Of 

2MJEO 

PC1O-PA03DMJI 

199," 

STSTEHPRO 

32MBMODUIE 

11*5*^-O0l 

3939.** 

T5200 4T5200C 

$M£0 

PC1CFPA0313U 

419," 


PS/3 MEMORY 

imKm ILM 


IIMPS/IMODEL# 

30-3fi6 

UMJ<trj33SJ(tAPTO(? 


SH43m*SSK 

iSSli^iSSX. 3515 
JQ.5QZ.£5£i(A^.d5Si 
^X.LS.40SX 
TDEit ,041,121, P70 
TD-AJl A41,i21,i4l 
8Q-0^1 

flO-] 11,121,311,321 
8Q-A2l,A31 
3SX-lS£4JC)£ir 
AllTChAaCh 

” £7SX,m,95,P75 


^rskior 

SfuffiKir 

2MEG 

JMEG 

0WKJ 

'2UA3MA 

24KfiBaAtID 

jMesiNuvi 


EOUtY.PAIIT* 

K&ms 

30Fj34a 

XX53dO 


PWlffiS 

79F1«H 

4J50403 


JlfSta^/fiTPPST? 

UV72S9/64Sa6C^ 


YOUfi 

COST 

119,* 


lei,** 
aoi,** 
911," 


ti*.* 


2M& 


COMPAO PORTAAUS 4 LAPTOPS 


porruu 

in 


LT$/3e« 


PORTAKlf 

3BA 


aT/]S6 


6i2KKrr 

INTFC60 

ZMaiQT 

IMSMODULf 

4MaMOWLE 

512X107 

1MB 

4MB 

1MB fiOABQ 


1MB XIT 
INIFCBO 


IMBMCCUf 
ZMB MGfXtlf 
4M& MOOUIE 


307331-001 
loraoerooi 
307B11-001 
107332-003 

(10235-001 
110237^1 
t170774XST 
£21125^1 
121125^002 
1170$!-001 
l170S14m 
107651-001 
107707-001 
107453^1 
107*54-001 
1 tBSOa-OOl 
171304-001 
110305-001 


149,* 

349.* 

119,* 


149,* 

149.* 

339.* 

T9.* 

311." 

149.* 


139.*' 

179.*- 


■OaMIMOlYlOAtPS 

5 YEAR WARRANTY 

89384 A 384 4T MRCHUai - fiOOA 47mH /SMT BO f OK-aU£G iO, 
4.0 UM mMRATMf, CDNVCMlONAi, 8 EXITNDCO MOMOflY, 

SUPPOBJS DOS/ 05/2, UM/EMS It £EM5 
0Sf-9P,** 2MKM«9,** 4«Pff-349.** TMCG-M9.** 

HAY 99 - 5W£ffC£Pru5055WlH5MlO^O.** 


1&bIT UmOBTfQttmnM MCA SYSTEMS. 005 L 05/2 UMEJVSdMtUFPtXT. 
3-$miiS£E I MS 51MMS. SMB 4 194 4M1I $379 SMS $449 


4A50375 

A45012t^ 

34F3077 

34FB0I1 

AiKJPO? 

*450120 

*455130 


118." 

199." 

489." 


SIMM MODULES 


DiSCRIFTION 

25*K9 

IMfGXf 

4MEGX¥ 


120NS 

9.** 


7t)N5 

34."" 


m 


RAM CHIPS (DIPS) 


HEWLETT 
PACKARD 

LASBR JIT MIMORY 


DEKEIftoON 150MS 
*4X1 1,30 

*4X4 1,98 

236X1 .93 

256X4 
IMEGXI 


I20NS ICONS 

1,48 1,44 

3-33 3,48 

1.03 1.19 

3.93 4.44 

3,30 3,44 


90K5 TOM^ 

3.93 

1.13 1.44 

4.93 4.44 

4.10 4.44 


4.93 

4.93 


jwewcEUf 

4M8MOC114E 

1M0MOCHJK 

4MBM0(XJIE 


HJf, 

FOUIV.PARTII 

33475A/S 

N/A 

K/A 

N/A 


Toon 

COST 


ORDERS ONLY 

800 - 982-2925 

You con Fax orders over also 

TIECHNICAi/CySTOMEft SERVICE/ORDet STATUS: 

(YQlf S94-D304 PAX [TOaj 194-114B 

HOURS: M“F 7:00-6:00 PSI, SAT I0d)0*3d)0 PST 


Mlg. poll I'* br gpnywiwK;^ ody Mo»l mpTiwy pnxfcctf 3nl fK^- 
WE ACCEPT 1NTH?HATK>NAL ORDERS 

lAtaiYioliixiql offWi ihtpppj DHt V Air 

WE ALSO PURCHASi EXCISS 
INVINTORYI FAX Oft CAIA. 


ALL I’RICE* Fff4AL. Trodeniartii an 

Ihflif raipadhrt Gs.'i. 306 . 387. 287. 5X, 
ora trudonKirki of Inlil Corp- 



TERMS; 

NOSURCHARGt FOR MC/VBA 

MC, VISA, At CQO CASH, Ntt 
PordiaH erden troni Uiwsnihti 
Fortjw 1000 L GowwnnHPrtii Agimewi 
^npnpl Ch«lar COO odtl S5 00 


AD# 


20% flAHoclding F» on r«fui^ wllhin 30 dofi 
N 0 r^yiuL oe endwrott aftw 30 dk^i - WAHiANfV REPLACEMENT OM.Y 


pnoos on HiriB iHim, under iOm» tinm. 
PSKES SU&JEO IQ CHANGE. 
SHIFPING: UPS iMin. |fi.25) 

6S4 Wells Roodr Boulder Cily, 
Nevoda 89005 


330 BYTE • JULY 1992 


Circle 172 on Inquiry Card 































































































POWER to SHARE 

with Printer Sharing Soiutions 
from Buffalo Products 

Now your work group can share expensive printing equipment. Each member 
of your team can have access to the maximum printing power of the whole 
group. Using Buffalo Products peripheral sharing devices, each PC can be 
connected to all of your output devices. Expensive, high-powered peripherals 
(like high performance laser printers and plotters) can be shared by everyone. 



Advanced Features + High Quaiity + Low Cost = industry Leader 



SL 


Model 

Ports 

PCs/ 

Printers 

Memory 

Available 

Priced 

From 

SL 

6 Ser/4Par 

Any 

Combination 

2SGKB4MB 

$595 

SLP 

8 Par/2 Ser 

Itny 

Combinatton 

25&KB-4MB 

S595 

HXS 

4 Serial 

Any 

Combination 

256KB-16MB 

$295 

HXM 

2 Ser/ 2 Par 

Any 

Combination 

25eKB-16MB 

“$295 

HWP 

5 Parallel 

3/2, 4/1 

25GKB<16MB 

$295 

HXP 

4 Parallel 

2/2, 3/1 

25GKB-1GMB 

$245 

HCP 

2 Parallel 

1/1 

256KB-16MB 

$225 

AS31 

4 Parallel 

3/1 

Hone 

$175 

AS41 

5 Parallel 

4/1 

None 

$195 

AS81S 

9 Ser/1 Par 

8/1 

None 



Buffalo Box Features: 

Pop-up Menu & Windows Option 
Easy instaiiation & Use 
Rapid Data Transfer 
User Upgradabie Memory 
Reliabie Automatic Switching 
No PC RAM Memory Required 
Toii-Free Application Consuiting 
Toli-Free Technical Support 
45-Day Money-Back Guarantee 

ffURmo 

us and Canada Toll-Free 

(800) 345-2356 

FAX (503) 585-4505 
Buffalo Products, Inc. 

2805 19th St. SE, Salem, OR 97302-1520 


CIrcl* 399 on Inquiry Cord. 
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DMU>n 23?!!, saen, 336SK/ZQ, m/75n, (a&/33H. sast/ 
2511,4^i/f«i; tfitn a MiSHnSi, ^rt4«c 

zn 11KSS-WH...S« 


Jm ifiuititasMng, backgrounu opera- 
tl«i hir IMIm^ns SJ, (H/Z, aad m 
^oftaiare. SK/HoMl knprdies if^teiti 
perfOTiEalKe Pi up t& SSIKi. 

sx Noivr ^vaiiaetp for 

. HP mu/n t, is/B 
EiKDn Equlti He S11+ 

IBM Orig^al M «ltT/2S6 

V ACt18OCNliaO0B&1GDEH: 

AST Prefflium 2BB^ Bnrra zss 

^ Campui Portable III, PnkPra 28$ 

^ N£C Pweffliate ZB8+ & P07table+ 

V l^ PS/Z 21/ZBG. lO/ZM. SO, S02,60 
AllB^TtchBirttfflTCOrp 

tf Oil pirfoniaatv diaoio^ 

■K MiguiM Del ze, 

^MHMM/illOlll.. .$309 


sttptf iPort siizwe; ^mP^n mt _$cs 

SipinPort 2a&< iMtt ttt_S1D9 

SDperiroft snmje vt 4ttO siss 

tlulHtNrf SSiG; sasfl IMS_... $09 

We AIno P^tiJr 

:i«>o-Er, sonyo. 
nudrfurH-Sci-tk, Tt. 


idSPVi 


1-m-588‘9866 


intiFnal^ Extennl, $emt/R«elvc.M£: 


cmpint SIT, ITE U (1 HKI Pvrt IBSC 
TB$Mba TIQQOSH/XE/U, mOO; 1^ mOO, TZDOOS3t; SItf, 
nuo: nwe, TSfoasx. nzooo, ism i^zMi 
ishttti supDfsPort, HnttrsPiirt HfnisPaitSQnf Pvt 
NltPniMiwt ShjFp fizzDi. W4i 

tl TtmMate ntOD. 3000 WfT PHffliin ERKams 

All Megahertz iKlodcms include: 

Etiv inttiiaPDn vitti numniefl BerseoMt 
RiO 3 fuf niraiiti Bid un^fTw adiduiE itiiipoii 


asQQQmaBSiaa 


Tall-Free Technical Support 
Thousands of Products In Stock 
Same Day Shipping 
Overnight Deiruerf Available 
You Are never Charged a Surcharge 
on Visa, Mastercard, or DiscoverJ 
All Products are User instaUable and 
include installatiQn Instructions! 
m Accept all mternatiofial orders 
Purchase Orders Accepted 
Special Pricing on Volume Orders 
Manufacturer's warranties 


YOU get fast, inexpensive, dependable 
dellven to 


call To ll Free from anywhere in 
■leiynf^Stntes or Canada! 
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FOR THE BEST 
PRICE, SERVICE 


EDITORS 

CHOICE 


&SilPP0RT 
CAIL 

800/99M040 


A RECOGNIZED LEADER! 


1037MB 3T41200N 
15ms 5.25" FH ^ 
Bare Drive Kit $2009 
16 Bit Kit $2249 


106MB ST3120A^ 
18ms 3.5" 1"H ^ 
Bare Drive Kit $319 
S Bit Kit $359 

16 Bit Kit $339 


HOI SALES 
602/350-1128 
FAX 602/350^1150 

NATIONAL ACCOUNTS 
PurQhase Orders 
S00/998nSO14 
FAX 602/3501180 

IntematfQnal: 602/350-1144 
FAX 602/350-1188 

APO/FPO: 602/350-1145 

Order Status: 8^/729-4490 


52 MB QULPS52A 
17ms as" rH ^ 
Bare Drive Kit $209 
16 Bit Kit $229 

120MB QULPSl20A^lff 

17ms 3.5" ^ 

Bare Drive Kit $379 
16 Bit Kit $399 

21OM B Q U PR02i0Arfff 

15ms 3.5" HH 
Bare Drive Kit $649 
16 Bit Kit $669 


42MB ST351A rffH 
28ms 3.5" 1"H ^ 
Bare Drive Kit $179 
8 Bit Kit $219 
16 Bit Kit $199 

60MB ST277R-1 gm 
2Sms 5.25" HH ^ 
Bare Drive Kit $219 

8 Bit Kit $269 
16 Bit Kit $279 


130MB ST3144AjT!f 
16ms 3.5" 1"H ^ 
Bare Drive Kit $359 
16 Bit Kit $379 




FUJITSU 


105MB TA3010A 
16ms 3.5" 1"H 
Bare Drive Kit 
16 Bit Kit 


Sl3M6Fj2624A 

12ms 3.5" HH 
Bare Drive Kit $1199 
16 Bit Kit $1219 


1079M8FJ2266S 
14.5ms 5.25" F 
Bare Drive Kit 
16 Bit Kit 


120MBCP30104 gm, 
17ms 3.5" 1"H 
Bae Dri\« Kit $379 
8 Bit Kit $419 
16 Bit Kit $399 

17CMVIBCP30174A^flP 

16ms 3.5" HH 
Bare Dri\« Kit $439 
16 Bit Kit $459 


120MB TA3020A 
15ms 3.5" 1"H 
Bare Drive Kit 
16 Bit Kit 


MICROPQLIS 


340MB 

MC1664 
15ms 5.25" HH 
Bare Drive Kit $1099 
16 Bit Kit $1199 


1049MB laai 

HS IV1C159S 
14ms 5.25" FH 
Bare Drive Kit $1999 
16 Bit Kit $2099 


ADD IMB RAM 
AS LOW AS $39 
1MB x9 sons $44 
1MB x8 sons $39 

Axtd S2 far $|P 

m EVEffT SrSTD lf/ 

COORAB Internal External 
TALON $299 N/A 


1354MB 

HS MC1528 
14ms 5.25" FH 
Bare Drive Kit $2599 
16 Bit Kit $2799 


660MB 

MCl56S/i5S8 
16ms 5.25" FH 
Bare Drive Kit $1499 
16 Bit Kit $1649 


210MB MX72i3Arfffi 

15ms 3.5" HH 
Bare Drive KJt $599 
16 Bit Kit $619 


SONY $389 $509 


.AjtolBer 

Insight 


puncHASE mmEBs/HATioNAL AccoBNTS soa/9m 


HARD DRIVES 

Immimional 




















































































HOW ABOUT DISK MIRRORING? 

DPT's SmartCache mirroi^ing module provides 
100 Vo disk fault tolerance by simultaneously 
writing all data to a second "mirrored" drive. No 
more data loss or costly system down-time due 
to disk failures. And unlike software mirroring 
schemes, fault tolerance is achieved with no 
performance penalties, 


PLUS STILL MORE CACHE, 

AND THEN SOME... 

Cable over to DFT's 4 MB Cache Expansion Card, 
then grovy your system to 16 MB by adding more 
plug-in memory modules—enough power for 
64-p|us users! 

DPT has your solution ^ np matter how 
you grow. Performance, compatibility and 
k upgradability make SmartCache Pius the 
k only SCSI controller you1! ever need. Fdr 
SL details, contact bistributed Processing 
Technology, 140 Candace Drive, Mait- 
land, FL 32751. ,Phone (407) 330-5522; 
fax (407) 260-5366. 

' See us at PC EXPO, Booth #4081 


circle 283 on Inquiry Card (RESELLERS: 


STARTWITHTHEBEST... 

DFT's entry level SmartCache Plus board offers 
unrivaled price/performance for stngle-user 
systems, tt.features ISA or EISA bus mastering, 
and universal SCSI disk compatibitity for all PC 
operating systems. SmartDriver software 
supports SCSI-2 peripherals like tape and 
optical drives. 


NOW ADD CACHING! 

Get DPT's award-winning caching technology in 
a plug-in module I Move Up to disk caching 
speed without Investing in a new controller. With 
an integral 512K cache,, the module provides up 
to 5X performance gains for workstations, 
power users, and small multiuser systems. 


ADD MORE USERS, ADD MORE CACHE! 

Plug in a 2 MB or 4 MB memory module and 
accommodate up to 18 users from a single card 
slot. Ideal for medium-sized rietworksior 
multiuser systems. 


SmartCache Plus: the grow-as-yon-go 
approach to SCSI controllers 






ACP-Ttie Superstore that setts Direct 


Ham Dflues 

Western Digital 

HEgh perfPfTTicBiCe ■Caviar'' sartes with T 
height. Cache Flow™ and 32K buffer. 

AC280 eOMb r3.5'l^ms IDE.299 

AC2120 125Mb V 3.5" 14fTO IDE.375 

AC2200 2flOMb V 3.5* IDE.539 

MaxtoT 

70BOA eOMb 1‘ 3.5* 15ms IDE ......279 

7120A 120Mb 1* 3.5" 16ms IDE.380 

DCT213A213Mb 1' 3.5' 15ms IDE.599 

MX1240l.2eb rS-S’lSms IDE . ,1995 
Panther 1.2GbS1996 Panther L7Gb 2595 

Conner Peripherals 

30104 120Mb 3.5-19^15 IDE .. ...339 

32f54 2Q0Mb 3.5' Ifims IDE .. ...589 
Cci tar Qi^ontym, MicfqFXJis, Seagate, Also 
controtera ftam URnistor. Alwavs. WD eta. 

Ham Drlue Cams 

Plus Developmer^t 

Hard Card ltXL5QMb 16blt 9r™ ..298 

Hard Cord IIXL 105Mb 16blt 9nns ..440 

Backups 

Colorado 

DJ10 120Mb Tape DrMe intenriQl... 235 
DJ20 250Mb Tope Drive Intemat... 315 
QFA700 7Q0rvfo Tope Drive Internal... 779 

Syques! 

44Mb Removable 5,25' Drive ht.305 

03Mb Removable 5.25' Drive Int.469 
Dual drive case with power supply.-... 169 

SyDOS 

S^est 44Mb ejcfeiTOf tS-bit) ..649 

Syquest 08Mb estemol <0-blt) ..749 

Includes caching software, monuol. SCSI 
cord and SyOOS BIOS. 


Floppy Disk Dflues 

Toshibo 

ND04DG 360K 5.25" HH PC/XT . ..59 

NDOaDEG 1.2Mb 5.25'HH PC/AT. 72 
ND3561GR 1.44Mb 3.5' HH W/AT Kit. 72 

ACP 

360i< 5,25-HH..„.55 1.2Mb 5,2S'HH..66 

?2m 3.5“ HH.59 1.44Mb 3.5' HH..67 

2.03Mb3.5"HH . Cc3ll Call for S.2S'Mtg. Kll 

Pacific Rtm 

1,2Mb External for ony parallel port .. 235 
1.44Mb External for any parallel pod .. 235 

MultlMedia 

Sony 

7205 CD Loser library w/sbt CD's.549 

Brown-Wogh • Creative Labs 

Complete olNrvone MPC compollble 
upgrade lot Includes; Panasonic CD Drive, 
Sound Shyster Pro. five CD's, Microsoft 
Mullimedb Windows, Bookshelf, Hypergllde, 
Games, driveis. cables, corriectors and nrore. 

MultlMedia Ktt Internal.......,579 

Sound Blaster /Pro ...129/229 

MediaVision 

PC MuttlMecfio Kit int/ext ..799/1049 

Pro Spectrum Plus/16..239/299 

NEC Technologies 

COH-36 Portable CD ROM .......395 

GOR-36 w/CD Gallery/PC .. 575 

intMUt DBWlCBS 

ACP ^button Mouse (Unruted supply) 14.95 

CH Products Faghtstick.49 

Mouseman Combo/Cordless.75/30 

Logitech Trockmon seripl/bus ..69/72 

Logitech Trackman Portable.104 

Logitech Fotoman.. 599 

Mlcrospesd PC-Trac ser/bus..79/39 


Mfcha&fang&to, Friday fh& J3th 
PLUS over iOOO other Viniseslff 

7777 ^ 

SYMANTEC 
Norton 
Antivirus 
v2.0 

The perfect antidote for virus 
Infected syslems plus oh-gdng 
preventative core. [fx:lude5 Norton's 
24’hour Virus FAX'Lkie tar updates 
when new vfruses appear. 




CHms and SIMM's 

RAM Chips 

41256-100 2S6KRAM lOOnfi DIP ... 1.99 
41256r0O 256KRAM 80ns DIP...2.19 
414256-00 256KX4 RAM 80ns DIP ... 7.95 
1 Mth 100 1Mb RAM loons DIP ... 5.49 
1Mb-8Q 1Mb RAM SOns DIP..,5.99 
Over 20.000,000 IC's In-stock Irtcluding 
7400, L3. AL5, CMOS, Linecv all types! 

Eka Sockets. Ciyslob^ Comectors moie 

SIMM Modules 

421000A9S^10 1Mbx9 lOOns SIMM .33.95 
421000A9B-80 lMb)(9 BOna SIMM.39.95 
421OOOA90.7O 1MbK9 IQre SIMM . 54.95 
424OOOA9&-0O 4Mbx9 0Qns SIMM 149 
4240QOA9B-70 4Mbii9 7Cns SIMM ..,,159 
41256A9&50 256Kx9 0OirK SIMM . 19.95 

A210GOA3B-80 1 Mbx9 (3 CHIP) .36.95 

Math coarocBssors 

AMD 

Incref^ the pertormanc® 
of your 286 powered PC/AT 
8OC207-lOCoproeesscx lOMHz ......49,95 

Intel 

0007 5MHZ ....79 0O387DXP 16/33 .. 199 

0087 2 SMHr .,09 8a387SX't6,.120 

0007 1 10MHi ..e9 003373X 20.144 

80287XL oil 286 .. 09 BO407SX-2O ......... 499 

Cyrix 

63087-1616MH7169 03087^30 40MHz 239 

03D87-2O2OMHZ175 03587-5X16.114 

03Da7-2525MHrl7S 03587-5X20 . 129 

a3D37-3333MHrl89 03387-5X25 .. 149 

HT 

2Ce7-3 0MHZ.. 79 2087-12 12MI-a ..a5 
2C87-10 TDMHz.85 2C87-2Q 2DMHi..99 

Memory Iliforiftfes 

Laser Printer Upgrades 

HP IIP/liP-tr/lll/lllD/IJIP 2Mb 124 

Okictata 01400 2Mb.148 

Okidota OL0OO/02O 2Mb ....... 148 

Panosonta 4420/44501 2m> .143 

Call tor othar modeis plus ws stock mosl 
Lose? memory upgrades with OK RAM 

Laptop Upgrades 

Apple Powerbook 2Mb 127 

ASTExecuttve 1Mb.78 

Compaq lTB306s/2D 1 Mb 17S 

EversK Tempo/lX/16 2Mb..... 147 

IBM L40SX 2Mb.127 

Toshiba TfOQOSE/LE/XF/2000 2Mb.„228 

Toshiba T20aC]6Xe 2iyb.„228 

Toshiba T33Q0SL/44003X 2Mb. Can 

Call for Zenith, Sharp, Tl, and more 

Ralmtop Upgrades 

HP95LX 2Mb ...Call Poquet 1Mb.. 327 

Computer Upgrades 

AST Premium 386/25.33 .SX16/20 1 Mb 68 

Compaq DP386/33,4S6/33.SysPro 2Mb 128 
IBM 30-206 #30F6360 2Mb 103 

rBM3S40,5^Xi5J0 #6450604 2Mbll8 

ieM90,95,P75 #6450902 2Mb 116 

Cal for NEC, HP, Zenith, Leadli>g Edge. 

Mlcionics Gemini 

DX2 

4e6DX/50 

Supports Intel 
406™ DX2 clock 
doublaf technotogy. 

Allows tntemol CPU 
function to run twice 
the speed of the system. 

Flos baby AT form factor, 256K ’ 
direct mapped coche and RAM 
expandable to 64Mb. 

436DX2/S0MHZ ISA baby) ....„ $1399 

486DX/33MHZ 3SA) ...$ 999 

4fl6DX/33MHz (EISA).. $1199 

436DX/33MHillSAbciby) ..,.„.$ 849 



Leading Edge Computers 


These Leading Edge Systems include... 

• Enhanced lOi Keyboard * High Performance Hard Drives 

• 20 Months Warrarity • Mouse * Free MS-DOS 

• MS Works for Windows • MS Windows ■ Virus Scan 


EOMPIfTEi 

SX PLUS 70 

■Biitmtrss 

4S0SX/2O' 



iVcKTn? # 

L'3SP::hi« 

uar.liLhat 

ri4S7ini 

SMD2131 

*4a6sx IKSSil 

MRP$ 

1499.00 

2299.00 

2299.00 

2499.00 


CPU 

SflSKX/BO 

aaBD3U33 

436SX/2U 

486QX/33 


Hard Dnue 

130 Mb 

130Mb 

130 Mb 

rsa MB 

con:/| 

RAM 

2 MB 

AMO 

4M& 

4 MB 

upgrades*. ■ 

- 

Max. RAM 

16 Mil 

64 Mb 

64 Mb 

64 Mb 

cache RAM 

_ 

1EK 

MK 

64K 


E)£p. Slots 

4 

6 

a 

0 


VldooraVGA 

B0DxfiDa953k 

1024x7635121i 

1024*768/51211 

1024x760/51211 


m 

2 ssr.uiir.imc 

2 ser.par.mse 

2 ser.par.msfi- 

2 ser.par.mse ’’ 


ACPPnta 

1049. 

1599. 

1699. ] 

1999. 


New! 386SL-25 MHz 
Notebooks 

• Low Power Design plus SCSI-2 

• 2Mb RAM expand up to lOMb 

• VGA-64 shades • Mouse ‘J* 

. 32k Coche * 60Mb. ..$1999. 

HEW! Cotof 30651 Notebooks 
60Mb...2799. 80Mb...2999. 

leading Edge Monitors 

CMON.42 CM0N.39/^D CMON.2BAD 

640 X 480 1024 X 768 1024 X 768 

,42 dot .39 dot .28 dot 

199." 229." 269." 

' (w/CPU Purchase) A word about High Resolution, 

.. .Ql our ACP Leading Ed^ CPU'i wiffi SVGA 
(1024*76&> cord cmct the New AO lype itianifors 
give you High Res £1024x768) at a Low Res prical 


Expaasion BoatiSs 

Orchid Technology 

RamOuest 16/32 w/OK.. 228 

RamQuest 3/16 w/QK.. I4fi 

AST Research 

SlxPak286w/0K - IQS 

Cupid 32 w/OK___ 249 

Boca Research 

BoCal^AM AT Plus w/OK fuses ^MM's) ... 119 
BocoRAM AT Plus I/O w/DK.149 

Intel 

Above Board 2 Pfcjs w/2 Mb .435 

Above Board Plus 8 w/2Mb . 449 

ACP 

IDE Interfoce with f/O ..59.95 

f4)FloppvC?-00Mb> w/!D€ adcpier 79.93 

IDE Intatfoce wiih BIOS ROM......^....65 

Serial Interface card. 39.95 

Seriol, parallel, game Interface ..49.95 

2Mb EEMS AT memory board w/DK.. 99.95 


Hotebooks I 

Everex 

The dll new Tempo™ 

Carrier™ Notebook 
with 20 or 2SMH2 3e6SX CPU.40Dr BOMb 
hard drive. ... Prices Sloshed! 



Robotfcs free Offer... 

The Sierra Network startup kifi 

It's like cable TV tar your PC. only 
better. You'll play games Bt hove reel 
dorwersationa with other Sierra 
subscribers, with software, monuol. Kst 
of sign-up numbers 
and usoge credit. 

...and Includes the 
Sportster Modem 

Sierra's stondardtzed 
on the us Robotics 
modem from thek 


end. we wll send the 
start up kit FREE! with 
youf purchase of ihe Sportster 2400 bps 
external or Infernal modem tcompare 
to the ACP everyday low price < 3 Ff 
3159 for Just the ^norlsier) 

Sportster bundled w/TSN kit ™. $129 




I.Q. Engi neerin g 

2 Great 
Productsl 
Super 
Cartridge 3 
Professional 
Edition 

72 scQleable foots and typefoces for 
HP U III. The only cartridge that prints 
fASTER then resident fools 
Professterial Ecfltton .$279 

Creative Edition 

31 typefoce fomlltes ood 66 scalable 
fonts. Type 1 compatible for your 
HP U III. 

Creative Edlttan.$279 


FAX Boatas 

Frecom 

l-UnerFoM/Modem.1S9 

l-iiner Eox/Modem for Winrdows.199 

FAX96/Modem for Windows...149 

Diskettes 

Fuji 

ACP stocks camptets 

Fuji Diskette line. All with 

Lifetime guarantee. Box (10) Coil for cotar 

5.25' HD Disks.8 95 DS/DD Disks 5.50 

ZS HD Disks.14.09 DS Disks.7.99 


AfotAertfeorirs 

ACP 286-12 hoJf-size board w/OK.89 

ACP 386SX 2D/25 w/DK ..226/269 

ACP 336DX 33 64K cache w/OK ..399 

ACP 336DX^SO 64K cache w/OK.. . .419 

ACP 486DX-33 256K cache w/OK.799 

Orchid 386/40 1 Z&K cache w/DK.599 

Orchid 406/5OOX 236K cache ..1799 

Processor iifigriiifes 

Kingston 

SX/Now 20MHz SX upgrade module... 349 
SX/Mow 25MFb SX upgrade module ... 419 
Specify for IBM PS/2 Of AT, AST, HP ES286/1 2 


Wdeo Cfwjilijes Cams 

ATI 

Grophfes Ultra W/512K ft Mouse.. 439 

Graphics Vantage W/512K ft Mouse , 349 

VGA Stereo F/X XL w/1 Mb...369 

VGA Wonder XL w/1 Mb ft Mouse....... 238 

Orchid Technology 

ProDesIgner lls w/1 Mb or^d RAMDAC 240 
FeXvenheit 1200 w/1 Mb.365 

United Solutions 

Imoge 800 0/16btt 256K 800x600 ..69 

Image 1CE74 w/5!2K 1024x763,.._, 89 

Image Ultro w/1 Mb 1024 256 colors.... 139 
Imoge HlColor w/lMb 1280x1024 ...... 159 


Hayes ^ 

optima 

Modem 

New from Floyes. an offorcfoble high 
pertorrmance modem with V.42 
speed and throughput up to 9600 
Baud. Includes SmortCom EZ. 

Optlrna 24. 2400 Baud..$ 149 

Optima 96.9600 Baud.$ 369 

Optimo 96, for Moo....$369 


Speciats ore ^ut^ect to prior safe ... 
Mognovox 386SX/16 40Mb Bundle . 795 

Mognovox Metalis Notebook.1399 

t2Wb*40Mb‘Mous^pen*Cese*3SaEi( •SfTwie 

IBM OS/2 Extended vl .2 (B.ST.99 

IBM OS/2 DfeployWrite 5/2, (5.25*) ... 149 

J K. Lossers 1991 Tax plus Book.9.95 

Caff tor your copy at our quartwiy 
fabtaid ’the ACP Computar ttotifne' 


New! 15,000 SoftwareTitles 


_Call 900 "HUN THE BESF 

J (900' 7B6^M32, s&l modnin N.S.t) 
I (OBt/ininule, 12.50 Isl minute) 
i-15,M0 DownJoariabla Public 
Dorrtaln and Stiarawaia Prograrris 
•Menu Driven * 1200/2400 Baud 
Try far FREE! 714-558^9423 
- UDWiload Prograin ol Bib Month FBEEt 
• VtBw and Download Catalofi (24 hrs.) 



Advanced 


CompifCei 

12705* FAX 714-558-8549*70 


1976 


Produces, Inc. 

1310 E, Edinger, Santa Ana, CA 92705 * FAX 714-558-8849 * Toll-Free 1-BOO-FONE ACP • Sales 714-558-8813 

No sintTiarfle m credit card. Credit cards rwt clianoed unlil we siiip. 100% tek free return guarantee! If ycu are nen 100% saiisfied just fekam insured within 15 days camplete with all matshals rn new 
resaleatle MfidlUon with original invoice. ACP frill Immedlateiv ekchan^e pnoduct or issue ACP credil less sJiippmg for future purchase. We ship UPS Ground. Mart Day Air and FedEx avatlatole. 


Circle 159 on Inquiry Card, 

































































































































BACKPACK IS 
TRANSPORTABLE 



Adding an easy-to-carry 
hard drive to your portable 
computer has never been 
easier! Backpack from 
M icro Solutions connects 
quickly to the parallel 
printer port of any 
PC compatible or 
portable — with¬ 
out interface 
cards or tools. 

Several com¬ 
puters can share 


one Backpack, so you can 
back up your work or take 
it home to another com¬ 
puter. Diskette and tape 
drive models are also avail¬ 
able. Backpack. Don’t 
leave home without 
one. Call today for 
more information. 

backpack 

IVlicroSolutions 

Computer Products 




132 W. Lincoln Hwy., DeKalb, IL 60115 8I5<756-34I I Fax 815-756-2928 
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ACER 486SX - 16MB SIMM « x m) 

32MB SIMM (3 xMf 

COMPAQ SystemPto - 32MB MODULE 
DEU 486’s - 16MB KIT (2 SIMMS) 

32MB KIT (2 SIMMS) 

MAC llfx - 64MB KIT (4 S/MMSil 

MAC llci,IICX,QUADRA 900 - 64MB KIT (4 SIMMS) 

MAC QUADRA 700 - 64MB KIT (4 SIMMS) 

SUN IPX,ELC - 16MB SIMM 


$ 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

$ 


599.00 
1999.00 
1599.00 
699.00 
1199.00 
2116.00 
2076.00 
2276.00 
499.00 


OTHER MEMORIES AVAILABLE... 


IBM 



COMPAQ 


HP 


LAPTOPS 


PS/l - 2MB 

$ 

109 

DP 3a6/20a)E2a - 1M6 

3 79 

\^BCtra QS^16 - 2MB KTT 

3 129 

AST EXEC. NB - 4MB 

3 169 

4MB 

S 

179 

4M6 

3 189 

4MB KTT 

3 229 

COMPAQ LTE366 - 4MB 

3 278 

M30 - 2M8 

3 

105 

DP 3068/16 - 1MB 

3 79 

Vtectra 486 - 2MB 

3 105 

SLT386 - 4MB 

3 249 

M50Z£66X465^470 - IMS 

$ 

52 

4MB 

3 169 

4MB 

3 179 

DELL 316320 LT - 2MB 

3 119 

2MB 

$ 

}09 

DP 286M,386NJS/20 - 4MB 

S 179 

8 MB 

3 389 

EVEREX TEMPO - 2MB 

3 95 

4M& 

$ 

179 

JVf3TOTEMS - 2MB 

S J05 

X-BtoHon 700 Ssr, - 2MB 

3 105 

IBM L405X - 4MB 

3 209 

M70“A21A61,121 - 2MB 

3 

109 

ms 

s m 

4Me 

3 179 

MAC POWERBOOK - 2MB 

$ 179 

M40SX,35SX - BMB 

3 

389 

Bm 

$ 389 

6 M8 

3 389 

NEC PS. 2B6386SX - 4MB 

3 269 

M57sXh90,96 - 4MB 

3 

189 

DP 386/33>il86/26 - 2MB 

S 119 

9000/40014251 - BMB KIT 

$ 699 

P S. 386 - 8 MB 

3 519 

8MB 

3 

389 

SysfiemPro - 8MB 

$ 399 

16 MB xrr 

31599 

P S, SX/20 - 4MB 

3 259 

M80-041 - 1M0 

$ 

85 

OK Bp Brd 

$ 349 

32MB KIT 

32899 

PANASONIC CF170 - 1MB 

3 65 

M80-inHi2i,3n 2Me 

3 

135 

DP 386S/16 1MB Sp Brd 

3 139 

90tX3/42S© - 0MB KIT 

3 469 

T.I. TRVL-MT 3000 - 2MB 

3 99 

M80-A21,A31 ~ 4MB 

$ 

238 

DP 3S6f2D2C£2525E 


16MB KIT 

3 899 

TOSHIBA 1000 - 2MB 

3 159 

16-BfT OK Bod Board 

3 

169 

1MB Exp. Board 

$ 139 



2000SXE - 8MB 

3 539 

32-BIT OK Exp Board 

S 

189 



APPLE 


320DSXC - 4MB 

3 186 

ACT 



DELL 


ll3E,SE/30 - 1MB 

3 37 

6200 - SMB 

3 379 




325DPJ333DP - 1M0 

3 52 

Classic - 1MB Exp. Board 

$ 59 



PREM, 386/20C - 1MB KIT 

S 

69 

4MB 

3 179 

SE/30JlcUtcxJtst,LC & 


rKIPI 1 cKv 


PREM, 386/25 - 1MB 

S 

69 

420425>a33 - 2MB KIT 

3 104 

Quod. 700,900 * 4MB 

3 129 

EPSON 6000 - 4MB 

3 248 

PREM. 486/25 - 1MB 

$ 

69 

4MB KIT 

3 209 

Quod. 700,900 * 32M8 KIT 

$1496 

HP HPjilMtDP - 2M8 

$ IW 

PREM. a 486 - iMB 

$ 

59 

SMB KIT 

3 359 

Ilfx - 16M8 Kff 

$ 499 

m * 4MB 

$ m 

4MB 

$ 

189 

4500E.450SE - 2M0 KIT 

3 104 

IHx - 32MB KIT 

31496 

IBM 4019>4029e - 3.5MB 

3 198 

SMB m 

$ 

389 

4MB KIT 

3 209 

Quadra 266K V-RAM 

$ 45 

4029 - 4M0 

3 269 

PREM, II 1MB Exp Board 

$ 

479 

8M0 KIT 

3 359 

LC 512K V-RAM 

3 69 

OKIDAIA 400 - 2MB 

3 149 


PRICES SUBJECT TO CHANGE WITHOUT NOTICE 

OTHER MEMORIES FOR: 

ACER, ALTIMA, APPLE, AST, CHAPLET, COMPAQ, DELL, EPSON, EVEREX, HP, 

LEADING EDGE, IBM, NEC, NCR, OKIDATA, PACKARD-BELi, PANASONIC, PHILIP, 
SAMPO, SHARP, SlUCON GRAPHICS, SUN MICROSYSTEMS, TANDON, Tl, TOSHIBA, 

TUUP AND ZENBH. 

CAU FOR OUR COMPLETE CATALOG 

a TERMS: C.O.D. CASH, VISA OR MASTERCARD. 

COMPANY AND UNIVERSITY P.O.'S ACCEPTED UPON CREDrT APPROVAL 

414 CLOVERLEAF DR.. UNIT B, BALDWIN PARK, CA 91706 

TEL (810)855-5688 FAX (818)855-5687 


ALl PHODUCT NAMES. TOADEMAI^ AND REGISTB?ED TRADEMARKS ARE THE PROPHTTY OF THB! REPSECOVE COMRANIES. 
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The World's first TMS34020 Graphics Board Manufacturer gives you 

THE BEST 
FOR LESS 



Resolution Multime dia 


CAD and Windows Video for the PC 


THE LOWEST PRICES ANYWHERE ON.. . 


High performance graphics for the PC. 1600 X 
1280 resolution gives 6 times the visual infor¬ 
mation of standard VGA. Dedicated graphics 
processor handles graphics commands up to 100 
times faster, AH TEXANs are supplied ’with 
drivers for TIG A and MS-Windows, and a dis¬ 
play list driver for AutoCAD® 386 reL 10-12. X 
Window System for Interactive and SCO UNIX 
is optional, TI® TMS34020 processor, TMS34082 
optional, VGA passthrough for single monitor 
operation, software selectable resolutions, 256 
colors. 


THE TEXAN 1600 

1600 X 1280 display resolution, 256 colors, 60Hz 
noninterlaced, VGA passthrough and cables. 

$1450.00 


THE TEXAN 1260 

1280 X1024 display resolution, 256 colors, 72Hz 
noninterlaced, VGA passthrough and cables, 

$1250.00 


THE TEXAN 1024 

1024 X 768 display resolution, 256 colors, 72Hz 
noninterlaced, VGA passthrough and cables, 

$1150.00 


NEW M&M PRO 24-bit true color NTSC/PAL/ 
SECAM 'video window frame grabber. 12-bit 
digital stereo audio. Hardware compression. 
Outputs S-VGA and flicker-free NTSC/PAL 
S-Video/Composite. Single PC slot. 

Frame Grabber ,. .$995.00 Call for other features. 

MAM Basic Frame Crabber puts live video in 
a window on existing VGA display. NTSC and 
PAL. 

Composite Video only ...... _ $700.00 

S-Video and Composite.. $600.00 

VIVA Video, VGA, and Audio mixer converts 
VGA to video, and outputs as an overlay on an 
input video signal. 

NTSC Composite Video. $550.00 

PAL Composite Video. $630.00 

VIVA Basic VGA to Video Converter outputs 
VGA to composite and S-Video with flicker-free 
filters. 

NTSC Composite Video... $300.00 

SWEET 16 Real-Time Frame Grabber displays 
32K colors with full TARGA® 16 compatibility. 
S-Video and Composite..... $775.00 


Omnicomp is a Houston based and owned manufacturer of high performance graphics hardware 
for popular computer platforms including PC/AT, VME, Micro Channel®, and others. 

OmnicDRip, THETEXAhl. M&M PRO. M4(M ViVA and SlVSt l 16 ^nr-TrjklpiiMrksQl'OninlcLtnipiCrdpt^kACurpiurjiH.ri WindiL^wj MS-- WirwJtTws air 

Irodemarks of Mjtrwoff Corptiratkin. TI a re^tste’red ttadpHUrt and TM5J4(H0, TMS34062, and TIC A ate trademarks Teiuis Fn-strumcnlj Jncorpijrated. AutoCAD ki 
i neiiteml tFadenufk of Autizde^L. JnwrKtivt UWtK ta j trademark I ^yiUvnvs Corparatiun TAEGA la a tradern^rk vt T^evisiun, Im:. Mk™ 

CMnM i* a r«g;i»t«Frd rrademark of InteroilJarul Bdapneiji Machines Ccirparatkin, JC Window Syaletn ia a hademart dif MjtKsadtuscfla Instilutx of Tedinulugy. 


Monitora . , . 

IDEK 21" flat screen monitors multiscan 30-80 KH 
MF 5421A 1600x1280, .26 Dot Pitch $2525.0 
MF S221A 1280x1024, ,31 Dot Pitch $2125.0 
others available . . , 


{ PHONE ^ 

) 464-299 

0 

{ PAX ^ 

1827-7541 

0 


WE ACCEPT VISA. 
MASTERCARD AND 
AMERICAN EXPRESS 



Direct From 
Manufacturer 
12-Month 
Ylarranty 
F.O.B. Housto) 


Omnicomp 


Texas Graphics Company 
1734 W, Sam Houston Pkwy. N. 
Houston, Texas 77043 
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Conner Hord Drives 

3000 42^^ 3.5" IM 20 ms %209 

30104H 120MB 3.5" IDE 19ms 399 

3204F 212MB 3.5" 1D€ 16ms 599 

Seogote Hord Drives 

ST351AX 40MB IDE 3,5" 199 

ST238RIL 30MB RLl XTw/Conl. 239 
ST25M 40MB MFM2Sms 249 
5T3096A 89MB IDE 3.5 "14^5 319 
ST3120A lOOMB 3.5" IDE ... 349 
ST3144A 130MB IDE3.5M6m5 399 
Micropdis 

1654 161MB ESDI HH I6ms ... 749 
1664 345MS ESDI HH 1 Sms .. . 999 

Pbs Development HortTDrive Cords 

Hard Card IIXL 50MB /105MB CALL 


Toshibo Disk Drive Krts 

ND 04D 5 25" 1/3 KT 360K [PC/XT) $99 

ND O0DEG 5.25" 1.2MB [PC/AT] ... .69 

ND 356T 3.5" 1.44MB AT Kit.99 

Sony Disk Drives 

3.5" 720K (PC/XT/AT).99 

3.5" 1.44M&Sl(mtine Bore ..99 

3.5" 1.44MB .59 


PorKUonk Color Monitors 

013011 14" lO24x/60(.20mflni 
C-1395 14" 1024 x 768{.28mm} . 
01291 20" 1280x1024 {.31mm} 
Leodmg Edge 14" Monitors 
MonMofvo VGA Monochrome .... 
MonC39AD 1024 x 768 (.39inm) . 
MorrC28AD 1024 x 768 ( 28mm| . 
MorrC2eM 1024 x 768 

Mdtisync (.28mfn). 

NEC Multisync Color 

2A 14" 800 x 600 . 

3FGX 15" 1024 x 768 . 

4FG 15" 1024x768 . 

5FG17" 1280x1024 . 

5D20" 1280x1024 . 

Sony 14" Gok>f 

1304HG 1024 x 768 Multiscon . 
1320 640x480 VGA . 


$349 
. 449 
1699 


129 
. 245 
. 299 


350 


399 
. 659 
CALL 
1499 
1699 


CALL 

349 


-'=e 

Intel Aboveboard 

ClassicMemory Bd yv/2MB/4MB , $2291299 

Above Board MC for P5/2 .249 

Boca Boards 

&ocol/0 2Sef.JPcir. ..45 

Boco I/O MCA 2 Sen, 1 Par.89 

Boco AT Plus 0K/2MB.109/299 

Bofxi VGA Basic 640 x 4B0.49 

Boco VGA Bosic 800 x 600.59 

Boca VGA Plus 1024 x 768 512K ... .79 

Boca SVGA 1 024 X 768 . 119 

Boco SVGA 1024 x 768 
high resolution cobr ,, .. . , 129 


Etronics Super Shooter Joystick . $ 10.99 
Etronics Wotta-Shootoh Joystick ... 19.99 

Gravis Anplog Joystick ...31.99 

Gnovls Eliminator Game Card ... .24.99 


Etronics Smortoe Mouse. $25.00 

tMSt Pet Mouse .19.99 

Logitech Mogsempn Combo , . . , , .69.99 

Logitech Firal Mouse Senal..39.99 

Logitech Trackman Serial.54.99 

Logitech Portable Trackmen.99.09 

Microsoft BoUpoinl for Loptops ..119.99 
Microsoft Sario I Mouse w/VVi nd. 149.99 

Microsoft Mouse Serial/Bus.79.99 

Mouse System Omrtimeuse II 

w/Point Bus/Seriol.49.99/35.99 




PACKARD BBLL^ 

■ ^ Amelia ^revr ufi to at. U iCUf 

Noi oHiInhd wjlh ony lorinBr BeH 5/iJ^ vnHty 


THESE SYSTEMS INCLUDE: 

• 2 Floppy Drives 

• Enhonced 101 Keyboard 
■ 2-Bulfon Mouse 


• Tutorial 

• DOS 5.0 

• QBasic 


jm^) 




Mountain Tape Eicckups 

FS400040/120M6 ATInt. ... $249 

FS4000 40/120MB AT Ext.499 

FS800080/250MBATInt. . 499 

FS8500 e0/304MB AT IDE ht.569 

Irwin Tape Back-Up 

Accufrak 120MB Interne I Drive ... 179 
Accutrak+ 120MB Extemoi Drive , , . 399 
Accutrok+ 120MB Internal Drive ... 239 
Accuitok+ 250MB Internal Drive .. . 299 



?. i - 


[ . . . 

r 

Processor_ 

Hord Drive 

Jia#{.5Xd4_ 

SiMB 

_a0366SX-20 

lQ7Me 

! 803B6SX-20 

1 130MB 

Ba486SX-20 

105MB 

Stand. RAM 

2MB 

1 4MB 

4MB |BK Cbche] 

Max RAM 

4Mfi 

1 4MB 


Expansion Sbts 

316-BIT 

4 16-BrT 

Vld^ Supporl 

aO0X60OI2561CI 


. l0a4X.76*JiJ2KL 
2S, IPJM, IVGA, 
IKfi 

I/O Ports 

ISJP, IM, tG, IVGA, 1KB 

IVGAr 1KB 1 


L j_ i 



«iii wiHi S20X. S20XH & 4fl49L 
Pockord Bell Color Monitors 

8551VG U"640x480t51mml . $199 
855WG14*640 x 480(.39mm} . 235 

852SSVGLt4-' 1024 x 768 
Low Rodiation {,28 mm] 349 

354QSVGL14'’ 1024x768 
Low Rcdilion Non-InteHace (.2flmm)369 


wftl»SSbjrS20XHT4efl5X 


8517SVG 17" 1280 X 1024 Multisync 
Non-lnterlKe [.31 mm] ..... . $999 

8520SVG 20" 1280 x 1024 Multisync 
Non' Inter bee {,31 mm|.1499 

PD MonFlon Womonty: 1 yGdron-irta wh«n pvr- 
eSated wirti d PD Fare* Kyitanr (lintit 1 pvr system) 
Pujxhwcd sepqnoiely: cony^n or mdl-in 1 year 


Intel Moth Coprocessors 

8087 {5MHz).$85.90 

80872 {6/8 MHz].119.00 

80871 {lOMHz) .159.00 

e0287XL |6,8,T0 MHz) 

and 80C287{12MHz).79.99 

80287XE,TCesmpoq LTE/286. 

ond Tandy 2800 . 79.99 

80387SL (16/20/25MHZ) 119.99 

80387SX 16(16MHz} .. . 119.99 

0O37SX-2O[2OMHi} .119.99 

e037SX 25(25MHz} 119.99 

80387 (16/20/25/ 33MHz) 199.00 

S04S7SX [20/25MHz| .... 4S9.00 
Rapidcad [ 16/20/25/33MHz} 355.00 
Cyrix Malb Coprocessors 
82587 [8-20MHZ 802861 75.00 

83D87-25 {16/20/25MHz) .155.00 
a3Da7^33 {33MHz 80386] ... 165.00 
83D87-40 {40MHz 80306} .199.00 

83587-16 {16MHz 803865X \ .. 95.00 
a 3587- 20 (20MHz B0386SX | . 109.00 
03587-25 {25MHzeO3065X) ,119.00 


Legend IBM^^ Compatible PS/2 
Mamory Upgrades 

529802 2MB 30-286 $119 

529828 2MB 70'E61,70-121 .119 

529036 2MB70-A21 119 

551029 2MB Exp. Bd 50Z, 60.55SX 299 

Legend Memory cnroilcble br Toshiba 

L^to£s^ST^HP^Aa^^^4r«¥^^DA^ 


256K |all speeds} .GALL 

1MB [all speeds] . CALL 

Simms Modules (oil speeds) .CALL 

Sipps {all speeds).CALL 


5oundblostef Pro.$199.99 

Soundbbster PC .99.99 

Multi medio tnt. CD ROM Drive 

w/5oundbiosler Pro. 579.00 

lABTEC SS-100 AmpliRed Speaker 19.99 
LABTEC SS-700 Amplified Bpoeker S9.99 
Sony CD-ROM 7205 Ext, CT/AT 

w/Laser Ubnary . 549.99 

Includes: Compton'^s Fanily Encyclopedia. 
Lexvgud^ of the World/ Toolworb, 
World Allas and more. 

MulHitiedb CD-ROM SaTrwore 
Microsoft MulHmedio Bookshelf for 

Windows.124.99 

Greatest Book Collection.32.99 

Library of iha Future - - - -.134.99 


Solo 

2861/3861 Acoelerotor.$175/249 

Express 386SX 20MHi Upgrade ... 279 
Express 386SX 25MHz Upgrode . . . 325 
I/O - II Drive Controller.. 99 


Summogrcphics SummaSketch II $299.99 

Acecod 5 X 5 Digitizer.109.99 

Kuiio 12x12 XL? Digitizer .... 249.99 

Kurto IS/One 12x12 

cordod or cordless .359.99 


Logitech Scon man 256. 

Panasonic Flatbed IJL and III 
Epson Desktop Colof Scanner 


= TR0NICSi 


A 100% Hayes Compofible 
A 2 Year Wartanly 


24110 BoikI rntamai w/soilvi^ fb 
2400 DatKl iKterral nu wlWitu . 

2400 Baud tiHemal w/V. A2 & x/twans 
3400 Baud Extemal w/V.42 no software 

NEW y^OO Baud Inltmolw/V 42 & 249 

NEW yAOO Baud Extamal w/V.42 no soFlwanE . 2S9 


. $269.99 
CALL 
. . 999.00 


$49 

69 

,9S 

119 


31/3"D5DO 


]3 I /a"DSHD 


5 t/4" DSDO 


[P 1/4" PSHD ilBMATI 

In oddiHofi to the gb 


>TBc fnaxell. sony. 


S6,50 


S7.g9 


3M 


$I.S0 




S7,9y 


6.99 _ a.yy _ y.so 

e stock prvFormal^ $ ct^w dinettes- 


DC100A(Mini] . 

SU,9? 

DClOOO^Mini] . 

St4.50 

DC400HC/lotomo>™ 

saj,50 

DC300)£L/P . 

20,00 

DCTOOOlMini] . . 

14.99 

DCfil 50/Zfllnmat’^ 

2 a.oo 

DC400A 

3t,00 

DC2080 [Mlfiil 

19.S0 

DCSQOO/KappqmalT^ 

19,00 

DC6^50 . . 

. 72.00 

DC21:20 [Mini! 

50.99 1 

1 DC2000/ThiifciiiKX’'“ . 

19,00 

DC6250 . . . 

24,99 

DC1.3SG h^gnutv 

. 34.99 1 

DC20e0/Rhomcit"^ 

10,99 

IX:632D 

. . 29.00 

3000 Tape 


DC^lIO/Riramai™ . 

25,50 

DGSSJS 

74.00 

Dfiv* Cfoan«r . , 

, T9.99 ' 

' DC2120/Ximq#T« 

25,50 


Call foe brge quantity pricing. 


Coll br wholesob pricing on 3M compuler tape. 


Quicken 

Windows $17.99 

386 Max.54.99 

Adobe Type Manager 

V2.0 59.99 

Bodyvrarks ... 39.99 
Gibm 19.99 

Cathy 

Pbnner.34.99 

Cer^tral Point 
Antivirus . , .. 57.99 
Central Point Bockup 

V7.1 .59.99 

ebse Up Dual Bock 
{Cust/S^port} 129.99 


Fostbock for 
Windows $09.99 
Fax Grabber 104.99 
LettarPerfect . . .94.99 
PC Anywhere 
V4.5 ... 124.99 

PFSi Job Search S 
Resume Pro 36.99 
Preientalion Tosk 
Force ... 124.99 

ProCanri: Plus 63.99 
Quotm Pm 

V4.0 , . 309.99 

QEMM 386 V6 5B.99 
SiockerV2.a . S4.99 
WinFoxPro , .74.99 
XTREE Gold . , 99.99 


We Stock 2500 Other Sofhvore Hikes 


EPSON PwwB^ 

' OKHJATA ^ 




HEWLETT 
PACKARD 

HP92275 - LaserJet IJP/I1P+/IIIP .$59.99* 

HP922fi5 - U/U+/U 500+.61.99* 

HP92295 - LaserJet ll/IID/lll/fllD . 79.99* 

HP92291 - laserJeHIlSi.107.99* 

^ OuanlUy Disodunts Available 
Trays 

Lower Cassette IIP/IIP+/HIP . 135 

Letter'- / Legal Size" riP/fiP+/ll}P 49 / 59 

Envelope Trqy ^h|P/||P+/f||P.65 

Letter / LegaF Size I l/ilD/l N/IIlD . . 52 / 60 

Envelc^Trm tl/HO/fll/illD.70 

Letter Size llloi / Legal Size IllSi . . 95 / 9S 

Executive Size lllSi . 95 

Requires Lower Cassette 
Mernory Boards 

1 MB MeriDry U llP/IIP+/l|IP/ll|/|ilD 149.00 
2MB Memory U IIP/IIP+/IIIP/lll/lliD 249.00 
1MB Memory LaserJet III Si , , . , 115.00 

256KB DeskJet Plus/DeskJet 500 129.00 
Deddet/DeskJef Pius Ink Cortridqes . .15.99 
DeskJet High Capacity Cartridge ..23.99 
□esJde^doHn^Corifi^^^^^^2Sj99 


PACIFIC 

E=x5^ANlCEMEHb:3 , ,,. 


25-IN-l FontCort. !l/IIP/IIP+/!l|p/|IICALL 

25-1N-1 Font Cart. DeskJet 500/Plus $99 
1 MB Memory Board IIP/IIP+/III/ISID . 69 
2MB Memocy Board IIP/IIP+/lll/lEiD . 129 
PostsorigtCar^rllP^IIP^IID^l^^ 


14400 V,32 Ext. w/9600 S^id/Recv. Fox 399 

Etnonicis Fox Modems 

2400 Boud Int. w/9600 Send/Reev. Fax 65 
2400 Baud Ext. w/9600 Send/Raev. Fax 99 


CORPORATE CUSTOMERS INVITED 
We offer brge bid oppc^Huiiities. DUNS # 09^718-0517 

OPEN ACCOUNTS'- Mer 30 leimiavailobl* to D&B dccounts rated 
2A1 ev teflw Acted FO& SIhAh. IL PWh jos indi¬ 

cated] or Imi. ordws tor Corpiorate Account!, 7M’477'7l4? Mail 
P.O. "i [{»indicated] to Dopl. 0132. 

PREPAID ACCOUNTS--Uss Visa, MasterCard, check or money order 
(no ctuTi Of c O-d."» WH*n ordering by mail pteow call in od- 

vonce for sFiippmg ord hondling charges Sttipmwite to IL odd 7.75% 
tox. Minimuin or^r St 5,00. ^y92 Writ* br FREE cfirtHlof. 


Priofii to dMflge[ products siAjMt to ovoilabRtly wfiRe quonltliei 

toiit, ElEX-TEK ■> ttof mpodsiy* ^ prmttiiB or lyptwitiniB anors.. 





fntsfnai Hayes 

2400 Baud with Softwore .$239 

96006aud V.42 w/Softwore .499 

External Hciye^ {with software^ 

2400 Baud Smartmodem.279 

9600 Baud V,42/Ultro 96 ... 499/569 

Ha^esOplinrri-2400/96006(1..CALL 

Intsfnot Hoyts CompoCfbbs sohwatvl 
Practical FeripheraU 

2400/2400V.42 . 75/115 

2400 IBM PS/2.199 

9600 V.42.269 

Externa/ Hayes Compo/rbibs 
Proctical Peripherals 

2400SA / 2400SA V.42 . 99/125 

2400SA/MOC ..135 

9600SA V.42 bis . 279.99 

2400 Pocket Modem.99 

240OV.42 Pockd Modem w/Send Fax 159 
Other Npyef Compatt'b/es 
Intel 9600 V.32bis with Software . . . 465 
Ail U.S, Robotics High Speed Madek . CALL 
Fax Boards 

Freoom Fox 96 Boord .99 

Frecom Fax / Modem. 119 

Intel SotisFAXtion 

2400 mod,FAX:96/48 Send/Reev . . .99 
2400V.42 mod, FAX: 96 Sand/Reev. 299 

PriacHcol Peripherals Fox Modems 

2400 Baud Int, w/9600 Sond/Reev, Fax 99 




2400 Baud Ext. w/9600 Send/ Reev. Fax 109 ! 
14400 V.3 2 Int w/9600 Send/Reev Fax37S 


wxiai! Minwi fAAtr jt:;? tjh niitci i: nir 
7350 North Linder Avemie, Skokie, IlFmots 60077 

K'© In IL 708-677-7660 


HpURN POUeV-Alt idn cir* Final wciopi diFectivBi which y^ll be reptcKed Wrth 

sitniicd n*ncFnndt|B Camputo^ ciid pc^pherni5--3 wijrt doyi pFter 


Py Ojp^i^ No cvluns u^iil be accepted without on FtMA number. UncnAherlzed 
retume end reteued shlpmowb. lutsioel to 15% n^totklnp char^. All E1£K-TE< 
MERCHANDtSE JS BfiANC NEW RRST CJUAUTT Ah® COMn.ETE. 

In no event wilt ClEK-TEX b* liobl* for any damogBS whether incdwInL 
lial or otherwiiB Except oi ftated herepi rno 'warmnties [including 


ET Valuefine is the telemarketing and mail order department of EL£K-TEK, in?. ^ BY^2l L 


}nseqtra«ri 
neu W a 




Circle 167 on Inquiry Card. 



































































































































































SAVE 50% TO 70% 


SATISFACTION 

GUARANTEED 



386SX 60 Meg 
NOTEBOOK 


Famous Manufacturer 

• 366SX 1S 

• I MB RAM Expandable to 3 or 5 MB 
■ 60 MB High Speed Hard Drive 

• SO MB Optional 

• 1,44 3-1/2" Floppy Drive 

• VGA Screen High Resolution BackJit 
640 K 480 32 Grey Scales 


• Re moveable NtCad Battery, 2,5 hour 

• 110/220 AC Adapter/Charger 

• 82 Key Keyboard, 

True 101 Key Emulation 

• Serial, Paraltel & Ei^temal VGA Port 

• 7-1/2 lbs. 

• 10" X 12" X 2 " 


800 - 635-0300 

1199. 


OPTIONS: 

• Carry Case 49. 

• 2 MB Memory - expands memory 

to 3 MB Of S MB 139. 

• 2400 Baud Internal Modem 79. 

• 20 Meg Hard Drive Notebook 999. 

• 80 Meg Hard Drive Notebook CALL 


NEC 



100 Meg 
NEC Prospeed 
386SX Laptop 

• I B MHz 38BSX 

• 1 Meg RAM 

• VGA Backlit Screen 

• too Meg Hard Disk 

• 3-1/2 ' 1,44 Meg Floppy 

• Serial A Parallel Ports 

• 110/220 Volt Charger 

• External VGA Port 

• Battery 
■ 15 lbs. 

• 12.9'- W X 3,4" H X 14.r L 

OPTIONS: 

• Carry Case sg, 

• 2400 Baud Modem gg 

• 1 Meg Memory gg 

• 4 Meg Memory 335 , 



T39r. 


EVEN LESS 


I 



NEC's B^Donsion Stofion 
lUms the 386SX 

jntD o complete desktop- 
equlraienf systeirr. 


Full Size 
16 Bit Expansion 

* 3 AT Cards, 1 XT Card 

# 2 Half HT Drive Bay (1 IntBrnal) 

• Serial + Parallel Ports 

299. 


NEC 1299 



NEC Prospeed 
386SX/20 Laptop 

■ £0 MHz 386SX 

• 1 Meg RAM 

• VGA Bajcklil Scteen 

• 46 Mag Ham DIek 

• 3-1/2 ' 1,44 Meg Roippy 

■ Serial % Parallel Pods 

• 110/220 Volt Charger 

• Fxtamal VGA Pen 

■ Detachable Keyboard 

• Battery 

• n.e tbs. 

• 13,4" W X 3.4" H X 10.4 ' L 

OPTIONS: 

• Carry Case 59. 

• 2400 Baud Modem 119. 

• 1 Meg Memory 119. 

• 4 Meg Memory CALL 


1199 


386SX 20 MHz Notebook 

Famciu* Manufacturer 

• 20 MHzSSBSx 

• 1 Meg - expands to 5 Meg 

• 30 Meg Hard Drive 

• VGA Backlit Screen 

■ Serial A Parallel Porta 

■ NlCad Battery 

• AC Adapter A Charger 

• 5.7 lbs. 

OPTIONS: 

• 60 Mag 

• Carry Case 


CALL 

CALL 



NEC Panasonic Tl 
Sanyo Toshiba Bondwell 
Mora! 



Famous Manufacturers 

LAPTOPS/NOTEBOOKS!! 

286/386SX/386SL 
CGA/EGA/VGA 
20/40/60/80 Meg Hard Drives 

Options; Case, Extra Memory 
Modems... 


799 . 



386 & SX are trademarks at Intel Cerporatidn 
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TmeData 

PRODUCTS, INC. 

775 Quaker Highway, Rto, 146A, P,0, Box 347, Uxbridge, MA 01569 


486 SUPER VGA 105 MEG SYSTEM 


• 4a6SX 20 MHz Processor 
■ 1 Meg BAM 

• 1.2 or 1.44 Meg Floppy 

• 105 Meg Drive 19 MS 

• 16 BU VGA Card with 1 Meg 

• 14 ' 1024 x 783 Color VGA Monitor 
.20 DP 

• 1 Parallel + 2 Serial Ports, 1 Game 

• 101 Key Keyboard 

• Battery Becked Clock 

• Math Co-processor Socket 

• MS DOS + GW Basic 

• 3 Button Mouse 

1199. 


to order: 

1-800-635-0300 

In MA 508-278-6555 

All psekoges shipped UPS and A. P.O.'s, O.O.D.'s odd I4.W. 
h4asterCard arkd Vl&a. add 2 %l Aitiericen add 4%. ALL 

RETURNS must have RMA# (ull S08-2T8*858S>. You mey 
subject to a nestocking f«. Shlpplng/handiing charges non- 
rafundable. 1 year ‘wanwity unt^ utherwtGe noied. Prices/ 
larms/oonditlons aubjecl to change without notice. Corpora 
•1e P.b.'e WBlcanw 



Circle 184 on Inquiry Card 







































CyberResearch pc Products for Scientists & Engineers 




for Scientists & Engineers 


This CombiRation Tatorial/Catalos Includes 
Many Examples of PC-based Systems 


The CyberResearch Advantage: 

FREE Application Engineering ^ Everyday Low Prices 

^ Broadest Product . ^ 1Q0% Satisfaction 

Selection Guarantee 

Mailing AddFess:*^E\. Worldwide 

P. 0. Box 9565 m ? £ [203] 483-8815 

New Haven, CT Q6S35]| 9 [ Fax:(283)483-9024 


TOLL-FREE ( 800 ) 394-3300 


PC Systems Handbook 


Your One-Stop Source for Rack-Mount PC^ 

CyberResearch carries the broadest fine of rack-mount and industrial 
computers. Now we've added new models with built-in VGA monitors. 

You get a compact unit with '386 or '466 
power and a color display. 

■ Built-In 10" VGA Color Monitor & VGA Card 

• 4 Megabytes of RAM {2m for VRC 3S6-16S) 

• Enhanced 101-Key Keyboard 

• 1.2 MB Fioppy Drive (or 1.44/3.5^ if preferred) 

• 2 Serial RS'232 Ports & 1 Parallel Port 

• DOS 5.0 Software (or DOS 3.3, it preferred) 


aptiHi^ Rach-Mmii KByliiiinft Ain Avaflahlii 

#VBC 386-16S VGA Rack-Mount PC, mmsx, 16 MHz, 2 MB RAM.... JZS55 

mt 386-33 VGA Rack-Mount PC. 80366.33 MHz, 4MB RAM. S369S 

#VftC AB6-33E VGA Rack-Mount EISA PC, 804S6, 33MHz. 4yB RAM. $5515 

#VRC AB6-58E VGA Rack-Mount EISA PC, 80486, 50MHz, 16MB RAM.. SCbII 

Circle 396 on Inauirv Card. 


The CyberResearch PC Systems Harrd- 
took for Scientists & Engineers describes 
over 1400 unique and hard to find items 
far PC-based engineering. Packed with 
useful technical information and easy-to- 
read diagrams, this invaluable reference 
should be part of every engineer's library. 

Fax, CalL or Write for a complimentary copy. 
Circle 396 on Inquiry Cord. 


Motion Control Systems make Motor Control Easy 


Save 30% or More 
with Metrabyte-Compatibles 


PC-based motiori control may seem like science fiction to many people, 
Here at CyberResearch, It’s one of our specialties. It can also cost a fat 
less than you think. Shown here is our CMCS 222A complete motor 
control system, which includes: 

• Techno/ogy SO 2-Axis Intelligent Stepping Motor Controller Board with software 
■ Oriental Motor High-Torque Stepping Motors. Size 23,1 .B'/Step (Quantity 2) 
•IMS 40V, 3.5A Bipolar Chopper Dhvers 
•Electrostatics Regulated DC Power Supply 

• Screw Terminal Panel with Cabling 
Designed for a maximum holding torque 
of 125 ounce-inches, this system is 
perfect tor many applications. It is 
rated for speeds of up to 7,000 steps- 
per^second (at 20% of holding torque.) 


#CMCS 222A High Torque, 2-axis Size 23 Stepping Motor Control System...$l5SS 

Circle 396 on Inquiry Card. 


100 MHz PC-Based Oscilloscope 


CompuScope 250 from Gage Applied Sciences 

Is a family of high quality 100 MegaSPS PC/XT- 
compatihle Data Acquisition Cards with advanced 
Dscilloscope software, Features include: 

• lOOMH^ sampling on 1 channel (lOns/sample) 
or 50 MHz simultaneous sampling on 2 chan 

• 8-bit resolution 

• 50MHz bandwidth 

• 32 or 128-KHoByie memory buffer 

• Software programmable inputgains 

• Store and load setups and signals 

• Drivers availabie in C, Pascal and Basic. 

^0SO 2QD 40MHz CompuScope Lite w/16K. S535 

^DSO 220 40 MHz CompuScope 220 w/250K...$1395 

#QS0 250L 100 MHz CompuScope 250 Lite. $2750 

#DS0 250-32 100MHz Scope w/32K Buffer.$3405 

#DS0 250-128 100 MHz Scope w/12flK Buffer.$3895 

Circle 395 on Inquiry Card, 


Our new senes of CYDAS Meirabyte-Compaiibte 
data acquisition and control boards offer both 
much lower cost and valuable added features; 
yet they maintain 100% Metrabyte-Compalibiliiy. 

Metrabyte Cyber 


Our Part I Price 

#C¥DflS 16F 10OKHi, 16-Cb A/D Bd. $1165 
#CYDAS IB SOKHz, 16-Ch. A/D Bd. $999 
#CTDAS B 20KHZ, S-Chan. A/0 Bd. $425 
mu% 8PG 20KHZ A/D, Prog. Gaia $599 
#CTDflCB2 2^Chan.12-BElD/ABd. $299 
#CTDDA 00 6-Chan. 12-Bit D/A Bd. $650 
fCTUIO 24 24-Ch. (PI0-t2) TTL I/O S130 

mnmzkH 24-ch.(Pio-24)Dig.i/o sibs 

i'CfCTHf ns 5-Ch. Gounter/TImer Bd. $325 
#CTCIW 10 2 CYCTM OS’s on 1 board $650 
#CYMUX1B 16-Ch. Multiplexer Panel $399 
OTMUK 32 2 CVMUX 16^s on 1 Bd. $798 
^CYSSH04 4-Chan. Simui. Sampling $450 
P/CYSSH16 16-Ch, SImul, Sampling $1800 


$159 

$798 

$299 

S34I 

$151 

mt 

$75 

$95 

$141 

$239 

S24i 

$349 

$399 

SI59 


Cire e 


396 


on 


• 16 Analog Input Channels & 4 Analog Outputs. 

• Supports Dual DMA for continuous acquisition. 

• FIFO buffer simplifies programming, 

• Includes complete driver source code in C. 

■ Supported by Hotebcrak & LabWindows 2.0 3A/V 

• Simultaneous-sampling versions available. 

m 30D 200 KHz. 16-Channel A/D Board.. .$975 

#P€ 30PfiL PC 30 w/Gains of 1,10,1QO. & 1000,. .$1295 
#PG30P6H PC 30 with Gains of t, 2, 4, & 8. ,.$1295 

Circle 397 on inquiry Card. 


Elma Rack-Mount Keyboards 


If you use a standard keyboard with 
your rack-mount system, you know 
what a nuisance and a hazard It can 
be These Industrial keyboards are 
designed to fit easily into any EIA 19" 
rack. Rugged and reliable, these key¬ 
boards are made in the LI.S.A. by a 
Swiss electronics company &. demon¬ 
strate classic Swiss craftsmanship. 


$295 

$395 


imt 3019 
^OfKGBIO 


Low-cost, Drawer-Mo unted Rack-Mount Keyboard..*..*... 

Slide-out. Rack-Mount Keyboard w/locking drawer... 

Circle 396 on Inquiry Card. 


v/sjy 


Notice to International Customers 


You can buy direct from CyberResearch and save 50% or morel 
A majority of the leading brands of PC-based engineering products 
are availabte tor export from CyberResearch at the same low 
prices as those enjoyed by our customers In the United States, 

Due to contractual restrictions, products from some manufac¬ 
turers are not available for export to certain countries. 

Please fax a request for quotation listing brand and/or perfor¬ 
mance requirements, and well fax back a prompt response. 


200 KHz 12-Blt A/D Board 
for ouly $075 with Software 


PC 30 boards from UEI bring high-speed data 
acquisition to the low-cost market. Complete with 
menu-driven St^tus-ao software and program¬ 
ming drivers for BASIC. C and Pascal, the PC 30D 
and PC 30Pa are two of the best deals around. 


' 101-key layout & full-travel construc¬ 
tion with tactile feel for touch-typing 
' f/OIX 3010 drawer*mounted/#0IX 601Q (shown) slides 
I ■ Occupies only 1 rack space (1.75* high) 


locking 


out 


with 


door 














































[@mtersys...The Towering Presenc 


High Performance 486, 386, and 286 Computer Systems 

The Intersys family of computer system embodies an impressive 
combination of state-of-the-art design, superb engineering and 
unparalleled value. The result is the tlexibility compatibility and 
reliability you expect from a leader in the field. 


Whether you need a sophisticated high-end 486 or an entry-level 286 
system, there's an Intersys out there to suit your needs. Full sofhvare 
compatibility gives you a rich variety of options and ease of network 
interaction. 


Made with pride in the U.S.A., each and every Intersys product is 
backed by a unique 5-year warranty, as well as outstanding field 
support, both domestically and internationally. 


When you d^and superior value, when 
quality.. .think Intersys. 


you want built-in American 






. < V 






For more information, or to order coll: (800) 969-COMP 


ISS-1000 The Basic Performer 
286/20Mhz, 1Mb RAM, 
1.44Mb FDD, 40Mb HDD, 14" 
SVGA Mono Monitor 

$845.00 


ISS-2000 The Enhanced Performer 
386SX/25Mhz, 2Mb RAM, 1.2Mb 
& 1.44Mb FDD, 100Mb HDD, 14" 
SVGA Color Multisync Monitor 

$M95.00 


ISS-3000 The Optimal Performer 
386/40Mhz/64K, 4Mb RAM, 
1.2AAb& 1.44Mb FDD, 125Mb 
HDD, 14" SVGA Multisync Monitor 

$1,795.00 


iSS4000 The Premier Performer 
486SX/20Mhz/64K. 4Mb RAM 
1.2Mb & 1.44Mb FDD, 200Mb 
HDD, 14- SVGA MulHsync Monitor 

$2,295.00 


ISS-5000 The Ultimate Performer 
486/50Mhz/64K, 8Mb RAM 
1.2 Mb & 1.44Mb FDD, 200MI 
HDD, 14" SVGA Multisync AAon 

$2,895.00 


The Intersys Warranty Seal is your assurance of American quality, backed by a unique five-year guarantee! 


(§) intersys 2461 W. 205 th St., B103, Torrance, CA 90501, USA TEL: (310) 782-9731, FAX: (310) 782-9815 

Circle 170 on Inquiry Card (RESELLERS: 171). 
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Why Choose SCSI? 

5 Good Reasoins 

• Handles up to 7 devices (& floppy) 
w/one controller 

• Supports CD-ROMs, Tape, DATs, 
Scanners and more 

• Bus Mastering I/O 

• Use "Workstatiqn'''Ouality (and 
Performance) Peripherals 

• Works with ST-506, ESDI Drive 
Controllers and^DE Controllers 



Quantum ^ 


WREN 


2.6-5^*^ DAT ^ 

MB INTL 

EXTL » MB 

INTL 

EXTL 

Model INTL EXTL 

120 429 

519 

330 

$1299 

$1449 

APSdat $1599 $1699 

240 699 

789 

480 

1249 

1349 

Z6 - 4 CB Compression DAT 

425 1149 

1249 

600 

1399 

1549 

APSdat 1399 1499 

Maxtoif 


630 

1649 

1749 

Desktop and Portable Units 


1.2G 

1949 

2099 

DATs are Arcbive-b^dffydWffSms 

MB INTL 

EXTL 

1.6G 

2799 

2949 

All Tape Drives /nc/jjde 5yfos Plm 


120 

213 

340 

535 

760 

1.2G 


$359 

599 

979 

1349 

1399 

1999 


Fujitsu 

MB ; INTL 
330 $1099 

520 - 1249 


$439 

699 

1079 

1449 

1549 

2149 


EXTL 

$1199 

1349 




SyQuest 

Model Bare 

SQ-555 . $399 

SQ-5110 I 599 

Additior^l^Oues^nridses 

44m-p^^MBW09 

Toshiba i 

CD-ROM t ' Bare 

3301B ^ $579 


Micronics 

386SX ISA 25 

386DX ISA 25 

386DX lSA/33/Cache 
486DX lSA/33/Caclie 
486DX EISA/33/GMhe 

486DX I! 


$259 

399 

449 

859 

1199 

1449 


Ask About Our-FuU Line of 
Macintosh SCSI Products 


‘ 30-Day l|^ney-Back Guarantee ‘ All products t^rry a 30-d^ mon 
back guarantee. Your risk in the transaction is the cost ofshipping. ^ 

• Disk-for-D^ Replacement Warranty * Quantum, Maxtor, SyQu^fand 
DAT drives ^rry a two-year 'parts B labor" disk-for-disk repUlfement 
warranty. TEAC^ Micronics products and SyQuest C^tridges 

carry a one^fear "parts G labor* disk-for-disk (board-for-board) 
replacement \^fanty. Fujitsu drives carry Fujitsu's Five-year warranty. 



Mounting Hardware 8 All )^rd drives include rails, 

extenders and data cables required for sta^ard operation. Board 
products are populated bufwithout RAM. ^ 

• Toll-Free Technical Submit • Toll-Free TgthnicaI Support, 9am to 

7pm Monday thru Friday, Antral Standard ttee. As often or for as long 
as you need. T / 

* Prices 8 SpeclficationsWjJ^to Change rWithout Notice * 

/- / 


M-F 7AM-9PM CST SAT 10AM-4PM CST 

Visa/MC, Discover, AMEX—No Su^arge 

International; 1-816 478-8300 FAX: 1-B16 478-4596 (24 Hrs) Toll_^T]K; 0800-897-545 jw I Free Australia; 0014-800-125-875 

Alliance Peripheral Systems, 2900 Si. Ind ^ f f ndence, MO 640S7 








Circl* 160 on Inquirv Card, 


AMT International 

(COMPUTERS & PERIPHERALS) 

3074 LANDESS AVENUE ^ SAN JOSE, CA 95132 
TEL: (408) 942-9695 ■ FAX: (408) 942-5509 



LOWEST PRICES 
SAME DAY SHIPPING 


IMS 113131-001 - SM.OO 

4Ma 113132-001...... $225.00 

0«hPrg wd 3S6SX 

3M0 T186S9-001 .. $135,00 

4MB viaeg&ooi .-......$230.00 

OtskPre 39«3 

1M0 113546-Sni _ S39.0D 

4VIB 1.125344501 . $220.00 

Df jkPre 4M.33 4. S^fll«jnPro 

2MB 115144-001 . ..$1B5.00 


BnvfrSH. Itfaiirtillcn 

512K 30*500510010 . $58.00 

2MS Kit 500510-002 ....Si 50.00 
Pramiijm 384-14^0 

IMS Kit 500SlCW)07 . $53,00 

4MQ Kit 5DD51CM500_ $220.00 

PramlLini 

1MB Kit 500510003.., moo 
4MB Kit 500510004....$230,00 

4MB KilKBSIEKOe. ,5220.00 
Prtmkiiii WB^lt/3$f33 i 4aB.25 
1M0 5007164)02., . ^.J75.05 

M!IHi|liiaJ.lj'l.l:l,^ 

VKln 0S/1S$ 

1MB CHS4IW . 1112.00 

4MS [>1542A .„._.... 1325.00 

Vtdra OS/SOPC. FtS^SPC ind ZOC 

1MB D1640A . $120,00 

4MB QlBdSA . 5250.00 

Vtdfi 4tePC 

IMS D2150A . $99.00 

4MS E2151A . ..S39D O0 

cnsiiQi^ 

Hqddi l^pi Boprti |4$7259 

5l2KKi| 30F534a $54.00 

2 MQ}oi aoFsaeo . $ias,oo 

M(idHj70-E6in21,55SJt, 65SJ( 


1MBB4MB03.._ . 505.00 

TIFEEI/iai. iSSK, 65S)( 

2MfiB4S0604 .. $125.00 

MDddt 555X, 34P3tl771 M^1 

4MSaiF2933 . 5^10.00 

Moltll 7Q-A21 

2MB6450eoa . $125,00 

Hijhli (ID-141 

lMaS450375 . .. S09.OD 

Models SD-111/311 

2M0 $450373 . $>35.00 

All Hodela 7Q ind M 

2-5MS«i/2M 0450605- $275.00 
a-i4Ha 34 ^ 3077 . ssso.oo 

4^16MB w;4M34P3011 ... $4$O.0Q 
Uodeti a, SSSX $ «I 
2-0M0 1497259 . $599,00 

Hw|ffi4>K;l(inl UverJeillP, III $1110 

1MB 334746 .... $110,00 

2MB334750.....„ . $150.00 

4MB33477B ... $21$,00 

Htwlrtl-Pichard Lsasf J«t IIP $110 

IMS 334430 . $110,00 

2MB33444B . SI 50.00 

4MS 334453 . $215,00 

ISM UMr 40111 and U lie 

lMSl03tl37 . . . $175.00 

3&MB 1036675 . $225.00 

Camon LBP-BinaiiR. eiiT 
2MBS63-1B0O ....... . 5199.00 


TOSHIBA *IE»0F1T 
1MB Model IDDDS^KB ... 
2M0 MDdei IDOOSe/XE ,,. 

2MB Model naOOXE . 

2M0 Modal T1600.., . 

2M0 ModelT3100£. . 

2Mg Model T3100SX . 

4MB Model rarodSx . 

2MB Model T^S)( . 

4M0 Model TSKSOSK . 

2M0 Model 5100 .. 

2Me hKidlelT5200,T3500 
IMS MotfelT52Q0,T6500.. 


$125.00 
$180 00 
1125.00 
$125-00 
$125..00 
. 1126.00 
.$225.00 
. $125.00 
.. $225-.00 
$125.00 
. $125.00 
$450 00 


TEMTH MEWORT 

1MB Bui»fSpcirt2B&$286E$ie5.00 
2M0 SupefSporl265&200E$lf9.00 
2MB BijpfliSpartSXiiAlpha..$169,00 
2MQ SupelSpoftSK/Beta ...$169.00 
COMPAd HEHtiflY 


1MB PanabloLTEZee . 

.$1®.® 

SMB Portable LTE 286 . 

.$175® 

1MB SLT-286 .. 

..$1®.® 

4M& SLT-2® 

.$399.® 

NED MEMORY 


1MB PrasiJwd 2® . 

$(65.® 

2MB Ptofipeed See . 

.$250.® 



Zenith A 93E 


tWB ZA38)380C1MB 

...$09.® 

2MB ZA3800MG . 

,.$1®.® 

4MB ZA30®MK . 

..$216.® 

Zenllh Zm SK 


2MB Z-®S.1 - 

,..$14S.® 


INTEL 


S087-5 MHr .. 

... $70.® 

®S7^ 8MK2 __ 

... S70,® 

0007-1 1DMH2 ... 

..$135.® 

80287^ 6MKz . 

..,.$79® 

00207^ 8MKi,._ . 

....$79® 

0O2S7XL ^IOMHe . 

... $03.® 

®207XTL saWHi (laptop! 

....t».® 

00207-ID iQMHr . 

.. $09,® 

80C2S7.12 12MH2 

. $109.® 

®®7SX4S .. 

$129® 

BO307SK-2O .... 

..$135.® 

M3&70X-® . 

.$140.® 

®387DX^25 . 

.$185.® 

®3a7DX-33 .. 

$195.® 

0O407SX-® . 

. $435,® 

WBTEK 


3157-20 ZOMHz . 

.$3®.® 

3187^25 26WH7 . 

.$375® 

3167-33 3gMH£. 

S47S® 

41E7-25MHI . 

$575® 

4l67-®Mhr . 

,.S7®® 

CYRIX 


ESSflTXL 

.... $79 ® 

03087-16 . 

. $119.® 


63087-20...- -- $15500 

83Da7-25 . $155.00 

B3D67-33.... ... $J85.00 

63067-40 . . . . -. mO.OO 

63S67-161*. , _ $105.00 

63S87- Io1QY . . . $115 .00 

83S87-25JO/V . $125.00 

in 

2Cfl7-6 . $69.00 

2C87-10 .................._ $79.00 

ac87-ia -- moo 

2CB7-20..........H....H _ $99.00 

3087-20. .-. $175.00 

3C87-25..._,.,.^.^,.,. _.. $t7S.D0 

3C87.33 ... $200.00 

3CST-40 .. S21S.D0 

. $38.00 

3S67.20IQ Y . $105.00 

3SS7 25 i O A. .. $120 DO 

AMD 

60C287-10....._.... ... Sfl9.00 

■■■ -12 ... $110.00 


IBM TYPE 

ADD $2.00 FOR SIPPS 

4M!i9-eO ... $145.00 

4Mi(9-70 $145.00 

lM*9-eO.. . S40.OQ 

1M!^-10 . $40,00 

1Mx9.BO ..... $40 00 

IMjiS^TO .. $40.00 

256i9-70.. _ $12.00 

256.IS9-10 . 110.00 

256K9'gO . $11.00 

25Efc3.60 .. 112.00 

A7»PL£-UAC 

1Mj(B-70 . $33.00 

1MxB-lO .. $37.00 

iMoiO-DO .. $45.00 

4)ta-60 -- $190,00 


DRAM IIIGXI 

1 MGX1-12QMS . $5,® 

1 MQXI-lCWX .. $5.25 

1 MGXI-BONK .. $5.50 

1 MGKJ-TONX . $5,75 

I MGX1-60NX .. E7.SO 


OBAM 84)11 

4154-150.........$2.00 


4164-1® .... 

.. la.® 

4184-1®.,.,. -- 

,^,-.-...$2.75 

4164-00 __ 

.. $3® 

DRAM 64X4 


4464-15... 

-.....„.. $1.® 

4464-12 ..... 

.. $1.99 

4464-10. ... 


MAM 358XJ 


286X1-1 SONS .. 

__ $1.79 

256X1.1® NS .. 

$1.00 

256X1-1® NS .. 

.. 

256XI-flONS .. 

...^..$2.25 

2S6XL70NS .. 

.. _„$235 

sseM-eofiK ... 

__ $3 00 

ORAM SS8X4 


258X4.120*^5-..-. . 

- $S.® 

Z5EX4-100«S....^ 

$5.® 

Z56X4.-eONS 

. .....SS.78 

3SUI-STATIC COL 

51258P-10 . 

$2.93 

AM ^00-00 _ 

- $3,® 

AAA 2®fr07 ... 

$3 25 

AM 2000-60 ... 

-- $4.® 

1K4-K2IPP . 

.. $35.® 

1>!4.0OSTTZIPP. 

-. ..,$39.® 

1X4-70STTZIPP . 

..$39.® 


«fi-33ii/e«ceae^« 

• 4MB RAM-1.2 $ 1.44* 130HD 
■ VSA • SVGA26 Md<^ • 101 KB 

• Mlri-T[nwCase»DO65v0 

$1519.00 


VGA 41 14' . S£29.® 

SVGA2SK1J* - $290.® 

SVGA 20 14' Npfvint h...^-..1349.® 

SVGA25 14' Ndi>inl . ...$510.® 

SViQA2«17’.,..— -. $850.® 


486-33 ii/2S6kdadhe . $893® 

486-33 Hf 64k udw . $57$.® 

4e6SX __ .^$425® 


38t33*/54kcad«... .. $275.® 

30&25.NwKache _ $22S,® 

3B6SX^ ---- $m® 

Bora AT* . „.$lt&.® 

Boo XT w ® „.-. $115.® 

adKl 18^32 _ „.$26S.® 

Orthid ^16 $159.® 

HampM .. $85® 

SiPinpIV EtBfTi. —__ $169.® 

Tl Ran PSI2. . $198.® 


S14402-® /1k 4) srr, ZIPP.... CAiL 

51440O-® nsAJ-ZlPP __ CALL 

514^® riX4|DIPP_-, CALL 
514400® 13(4) SOU CALL 

514m® 4x1) SOU . . CALL 


Mlnl-TtWflf __ .$70,® 

Mld-ToMf __ $69.® 

FuiLTftrtf . 

___ ..$65.® 


44MJB.28tiiS,lDE _ f1®.® 

®MB, 14ire, IDE ............. $270.® 

1®Me,1Eim,IOE . $335.® 

210MB, iSm, IDE - $569.® 


1.2MB. 525‘.. $5S.® 

1.44M8l a 5'.$53® 


2400b|ps Intonai _ $49,® 

9®®jBtrtlanal $299,® 


9G0tti9S lit SIP Fax .. ®5.® 

MSOdpa kfedem.....$99.® 


Cel ihc latest technology* Anything else is obsolele. CALL: 

1 - 800 -lJP-I-JlIMP 


and Jump up to a 14,400 baud Data Modeni/14,400 baud Fax Modem! 


Automatically falU back for dower fax machines 
or slower modems, but when you connect to 
a fast one, yon fly! 




You'll pay for the jump up in epeed with the savings 
from juel a few long distance phone bills UAing a 
2400, 4800, or even 9600 baud modem* 

No Risk - Satisfaction Quarantood 


)44/J4.4 

Dcfta/Fox Modem 

14,400 V17 Fax. V.32 BB^.42 BIS 57.600 bbs throughput rcod&m 
CAS implementation - full network, windows 3.0 etc., compqtlbaity 
Background send A roceivo 
Uses single COM port C1-4) 

Autorrxiticaity foils bock through 5 baud n 
MNP 2 - 4 & 5 data compresston & error correction 
To and from any group 3 few or any dial up mode (ns 
Super softwoie included - FAX & modem In one progrom 
Five year warranty 

Every board fully tested in octucil use before shipping 
Reliable enorH^ree connectfvtiy 

Busmess InsirumeuiLs 
Computer innovations Since 1978 

Order 1-800-UP-I-JUMP 

AMEX, MC. VISA, Company Check. COD 
Tech (214) 980JJ990 
FAX (214) 980-7030 
13410 Preston Rd,, Dallas. IX 75240 
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tote-a-l 

lap 

"experts in portable intelligence" 

_PRICES CONTINUE TO CHANGE SO PLEASE CALL FOR OUR MOST CURRENT PRICES_ 


TOSHIBA 

MEMORY 

TIOOOSE, TIOOOLE, 
T1000XE,T2000, 

T200OSX, T2000SX£, T2200SX 


2MB„,.$98 

4MB..$228 

8MB..$428 

*ALL CARDS 
ARE VERY 
FAST 70ns 




AST COLOR EXEC 386SX/25C120MB W/ SMB RAM $3708 

AST CXJLOR EXEC 38^X/25C 80MB W/ 8MB RAM $3263 

AST COLOR EXEC 3S6SX/25C 60MB W/ gMB RAM $S00B 

AST PREMIUM EXEC 386SX725 120MB W/ SMB RAM $3448 

AST PREMIUM EXEC 386SX/25 80MB W/ 8MB RAM $2678 

AST PREMIUM EXEC 386SX/25 60MB W/ 8MB RAM $2408 

EVEREX TEMPO/LX 3g6SX/20 LZOMB W/5MB RAM $2468 

EVEREX TEMPCyLX 386S5020 80MB W/ SMB RAM $2328 

EVEREX TEMPCVLX 3g6SX/30 60MB W/5MB RAM $1928 

TEXAS 1NSTRUME^^^S TM3000 WinSX 120MB W/6MB $3008 
TEXAS INSTRUMETm TM3000 WinSX 80MB W/6MB $2878 
TEXAS INSTRUMENTS TM3000 WinSX 60MB W/6MB $2628 
SHARP PC-6800/120MB COLOR W/ 8MB RAM CALL 

SHARP FC-6S81/80MB COLOR W SMB RAM CALL 

SHARP PC-67(MV120MB W SMB RAM CALL 

SHARP FC-6T81/S0M B W/ SMB RAM CAL L 

SHARP PC-6200/40M B W/ 3MB RAM 

SHARP PC-622O/20MB W/ 3MB RAM $808 

TOSHIBA T2200SX;80MB W/10MB RAM $3088 

TOSHIBA T3300SU80MB Wf SMB RAM $3608 

TOSHIBA T3300SL/120MB W/ 8MB RAM $4058 

TOSHIBA T4400SX/80MB LCD W/10MB RAM U5 18 

TOSHIEAT44aDSX^OM0 PLASMA W/ lOMB RAM $4748 


RPTOPWfffiOaO^OR? 

APPLE EWERBOOK 10(YI4(V170 

SCALE 

AST PREMIUM EXEC 1 MB^MB (TOhI 


COMMODORE CLT2aft336 2MB 


COMPAQ LTE /3S6*, LITE/20> UYW5 1MB/4MB 

SW22a 

COMPAQ SLT/2B6 4MB 


COMPUADD COMPAN1QN/8X 2MB (7Cbft) 

Sffi 

EVEHEX TEMPCVLX 2MB^MB(7aiB) 

$96 

GRID ITZiVnSO 2MB 

$98 

lBMP82 UaSX2MB^4MBygMB (TOhf Lp} 

$98^158^23 

MAGNAVCK METAUS 28$386SX 4MD 

S318 

PANASONIC CF17(y27(V370 1MW2MB 

S6^9B 

SANYO MBC-l7NB/lfiNB 

S9e 

SKARPPC%66Q(V6641^1 2MB (TO™) 

Sffl 

SHARP PC-«7CXVe7B]/Q8EXVe8S] 2MMB(6Cbi> 

$CALL 

SHARP PC-8501 OOLOMSTAR 2MB 

$148 

TANDY 15D0HD IMB 


TANDY TSlOHrv^iayD 2MB 

S9S 

TIHLAVELMATE TM300a 2MB 7 Qm). 

$63 

TOSHIBA Tl20aXE/rSl002MB 

$83 

TOSHIBA TL SOCy^lOaE^iaOSX 2MB UFORAIK 

$96 

TOSHIBA 13200SX/SX<yT5200 2MB UPGRADE 

$96 

TOSHIBA T3lGaSX/T3200SX 4MB 1 -SLOT 

$148 

TOSHIBA TS2Dt^5200QTB500 SMB 

$328 

ZEOS aa^SSX notebook 2MB (7Q»> 

$96 

ZENITH MASTBRSPORT SX^IVSLE 2MB (70m) 

$96 


ffmffTDPSRAM MEMORY'I 

GRID GRIDPAD 512iC71MB 

si4mm 

HP95LX 512KHMB/2MB 

Sl48;$198/$398 

MOMENTA PENTOP 512K/IMB 

$148/$198 

NCR 3125 NOTEPAD 512KyiMB 

$i4mm 

POQFT 512K/1MB 

$i4mm 

SHARP PC3000/3HX)512K/1MB 

5t48/$198 

SHARP PC670<V674I/6781 512K/IMB/2MB 

$148/$198/$398 

SHARP PC6S0(V6841/6881 512K/IMB/2MB 

Sl4S/$19a/$398 

TOSHIBA T3300SL 512K/1MB/2MB 

St48/$198/$398 

V 

J 


J\SER FWniR MEMORY 

APPLE LASERWRITER TVIINT/UNTX 4MB 

$2SB 

SROTHER HL-4^V/4VPS 2MB/3MB/4MB 

$]48/$163A228 

BROIHER HL-8ErfK^V 2MB UPGRADE 

$158 

CANON LBPSH^HLailT2MW4MB 

$126^18 

a rroH-6 2 mb^mb upgrade 

$I3B/S218 

EPSON ACTION LASER PLUS 2MBAMB 

$1384218 

EPSON ACTION LASER H 2MW5MB 

$1384258 

EPSON EPL-ilOO 2MB/5MB UPGRADE 

$I3ey$258 

EPSON EFL45(K» 2MB/4MB UPGRADE 

$1184218 

EPSON EPL-7G00 2MB/3MB UPGRADE 

$1484168 

EPSON EFL-3(XX>2Ma/5M& UPGRADE 

$1384258 

FAaTP6060 2MB;ie*MB UPGRADE 

$138^218 

HP ULSERJET U/1H> 2MBAMB UPGRADE 

$12^188 

HP LASERJET llP/EP+aiHlIIMllP 

$imi5R$lS6 

HP LASERJET FAX 1 MB/2MB/3Mfi;^MB 

$76^11^1584138 

HP LASERJET UlSi 1MBAMB UPGRADE 

$884158 

HP DESIGN JET PLOTTER IMB/^MB UPGRADE 

$884158 

HPDESiaET+/5CW00C 25flK UPGRADE 

$58 

IBM/LEXMARK 4019/E 2MB/3JM& 

$12^178 

IBM LEXMARK 4029 (ALL MODELS) 2MB/4MB 

$1064168 

KYOCERA P6(RV800A/60CT 2MB^MB 

$1464236 

KYOCERA FI 2005 2MB/SMBMMB 

$16^20^4248 

KYOCERA PB00/$3OaA 2MW3MBUMB 

$16642064248 

MANNBSMANN TALLY 905 TMBWMB 

$1364218 

NEC SE^ENTWRITBR 29CV390 2MB UPGRADE 

$168 

NEC SILENTWRITER 2S6Q450P 2MB UPGRADE 

$158 

OKIDATA OKILASERMO 2MB UPGRADE 

$128 

OIQDATAOKJLASER 6Cl(\«20 3MB/3MaiS*MB 

$14641864228 

OKIDATA OIOLASER B3(VB40 2MB UPtBLADE 

$156 

OUVETTl PG-106/206 2M^MB UPGRADE 

$13^218 

PACKARD BELL PB-9600 2MB/4MB UPGRADE 

$1384218 

PANASONIC KX-P441(V4430 2MB/]MB^MB 

$$15641964236 

PANASC^C KX-P442[V4450i 2MB/3Ma/4MB 

$11^1564203 

PANASONIC KX-F44541MB UPGRADE 

$128 

PANASONIC KX-F4451 2MB/3MB/4MB 

$]2841784218 

PANASONIC KX-P4455 2MB UPGRADE 

$158 

QMS PS4tD2MB/5MB/4MB UPGRADE 

$14^1864226 

QMS PS8t W5 2MBMMSh«MB UPGRADE 

$17^$2fi64348 

QMS PSim 1ME;#4MB upgrade 

$864158 

SHARP JX-95m/97«0 1MB/2^MB/4MB 

S12I/S24I/S166 

SHARP JX-95WPS PGSTSCIIPT tMB UPGRADE 

$68 

STAR LASER PRINTER 8 2MB^Mfi UPGRADE 

$188421^ 

STAR/STARCRIPT 4/41112MB/4MB UPGRAlffl 

$1964268 

TEC 130SB 2Ma/4Ma UtGRADE 

$1364216 

n MICROLASER/FLUS/l7mJRBCW£L IMfl 

$es 

TOSHIBA PAGBLASBR6 2MB/4MS UPGRADE 

$13^216 

UNISYS AP92]a 2MB UPGRADE 

$126 

ALL OUR LASER PRINTER MEMORY UPGRADES USE ONLY THE 

HlcafflST QUALITY FRlNm) CIRCUIT BOARDS AND OQMPONENTS, 


tote-a-lap 

550 PLEgrim Drive Step « Faster Qty, CA 94404 
PHONE : (415)578-1901 :l FAXi (415)578-1914 
ORDER HOT LINE: 1-800-9-LAPTOP 


TciiDftAadCciiulitbiK All Sikdi FJmL 25% lOfloddDE fee ooiJ] lofiiKidiUfiDaAi nid 
pc^appnTwd leOuDa. Fiices xic lubjodL UK^iu^wifUKnl neciee. Wunuity gd aQ 
qxTclpEuliac, cxjccpt mc&ioi^ ii tlutnugh tbc fliigiiiAl iDumfidiiier Qoly, aiilcw 

aihsTwim imi rtir itTMiice. AH toftwife. plni merduadije ihil mdiufe i nHubkw, sit 
nri te ftittAh lfe for a!edi4 iod she n^jeet loevcnexicliiiigp ecily, Kouifet lofli^ cnerAie 
Luxonanti. Ptica few pimeiiaae ofdea winel temBmayhe di f^Mytaj^^cmamicilems. 


3.5" 1.44MB 

EXTERNAL DRIVE 
FOR 

SHARP PC.6220 
TiTM2000 
COMPUADD 
COMPANION 

$CALL 


NEW! 

60MB HARD 
DRIVE UPGRADE 
FOR 

GRID 1720 
PANASONIC CF-270 
TANDY 2810HD 

$648 


1MB MEMORY 
UPGRADE 

FOR 

SHARP PC-«220 & 

T1 TRAVELMATE 
TMztroo 

COMPUADD COMPANION 

$88 


NEW! 

40MB HARD DRIVE 
UPGRADE FOR 
SHARP PC-B2^^0 
Tt TRAVELMATE 
TM2000 

COMPUADD COMPANION 

JUST $388 


ALL MEMORY UPORAOiS 
COME WrTK A UFETIME 
WARRANY& A4tHDUR 
EXCHANGE QUAHAWTEE I 

HARD DRIVE 
UPGRADES 

ASK UB ABOUT HARD DRIVE 
UPGRADES, UP TO 120MB, 
FOR YOUR BRAND OF 
LAPTOP OR NOTEBOOK, ALL 
AT ROCK-BOTTOM PRICES ff! 


SE HABU ESPANOL 
pregunte por Hector 



Circle 183 on inquiry Card. 
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HARDWARE SHOWCASE 


Add-In Boards 


Add-In Boards 


BcmJ. l-^^Xef^uitei O-tve 


SIGMA SIX" 



Six-in-One I/O Board 

V 10 Mbps NE 2000 Ethernet LAN 

V 9600/2400 fax modem 

V Super VGA non-interlaced (70 Hz) 

V Flash Disk (DOS in ROM) 

^/ 2 Serial, 1 Parallel port 

_ V Dual IDE FD/HD Controller 
\ Software Configurable Interrupt 
Lines (IRQ) 

V Windows Accelerator 


Advanced Micro Technology, Inc. 

123 University Pkwy., Pomona, Ca. 91768 
Tel: (714) 598-6120 • (714) 598-7716 


Circle 263 on Inquiry Card. 


Let your 

"true colors shine 
through" 

when you advertise your 
computer products in 
BYTE's 

HARDWARE/SOFTWARE 

SHOWCASE 

our newest, affordable, 
4>color advertising section! 

Call for more details: 

(603) 924-2695 
or (603) 924-2598 



Industrial PCs and Data Requisition 



* Daia Acquiattian A Control Sariss 

* Industrial 1/0 Sarlas 

* iEEH480 inieriace Card 

> fl/16 Port RS232 Interface Card 


• Industrial Workstation and MonHor 

• Industrial Compulor Diassis 
■/yHiH)fifl Plug^^ CPU Card 

• RAM/ROM Dek Card 
"Fise 114 Pii^s Masiar Catalog tdr Your inquiry" * Applicaliorf Soltware Package 

AXIOM TEO^HOUKy 0O.> LTD. 

20411 £«gr WafciLJt Dnw UnS H Wfelhut, CA tITV, U SA 
J® TEL; 7144eaW*5 FAX; 714-388-8975 



Circle 246 (RESELLERS: 247) on Inquiry Cord. 




PC POWER I/O CARD 


wmwm 


Wtntek Corporation 

1S01 Souili Street 
Lafayette. IN 47904 


(800) 742-6803 Qr (317) 448-1903 


Wintek s PC Power t/0 
Card allows you to mofh 
itor and control up to 24 
signals for bads using an 
industry-standard I/O 
rack with optically- 
isolated sensors and 
sol^c^state relays. 

Wtntek‘s design sim- 
ptifies your software and 
Includes a watchdog 
timer for safety. The card 
works in PC, AT^and EISA 
personal computers. A 
simitar interface card Is 
available for the Wintek 
44-pin bus computers. 


**80QDPI, 256 Grey Scale Laser Printing 
& 285 Postscript Fonts - Only $695!! 


D Prints All Windows 3.0 & 3.1 
Applications 5-10X Faster 

D 800DPI Output for HP 
i Canon Series IIS III 
8PPM Laser Printers 

O 285 Postscript Fonts With 
Special Effects & Headlines 

C Microsoft Windows 3.1 
TrueType™ Compatible 

Now you can turn your Canon or Hewlett Packard S PPM Laser Printer into a 
Professional Image and Typesetting System! (Not aval!, for HP IIP or NIP printers). 

Whether you are using Corel Draw, Arts & Letters, Designer, PageMaker, or 
Ventura for Windows; the LassrEdgs System provides you with the utmost in 
printing performance I It is also compatible with Adobe Type Manager ™ and 
Bitsiream FaceLHt™ to give you all the industry standard Postscript fonts 
available I 

The Complete System Includes: SCSI Host Adapter, Video Printer 1/0 Card, 
Cable. Windows S/W Driver, Quick Installation User Manual and over 2BG 
Postscript Fonts Scaleabte from 4-fi50 Pis. Dealers & Dist. welcome. 

Call CSI @ (BOO) 842-2436 Ifitl. (714) 623-7873 Far (714) 537-0683 
3233 Grand Avenue, Suite H202, Chino Hills, CA 91709 

‘^Requires 386-20 Comp. W/8IV1B Memory In Windows 3,0/3.1 Enhanced Mode. 



Circle 237 on Inquiry Curd* 


Circle 250 on Inquiry Card. 




































Bar Coding • Communications/Nelworking 


Portable Bar Code Readers 


Time Wand I Dura Wand Time Wand II 

Data coUectionis fast, easy^ and extremelyaccuiBte 
when using Videx portable bar code readers. 
Cordlessopera tion, compact size and lightweight 
allow you to take the Wands wherever the work 
needs to be done. Call Videx today for your free 
information kit, 503-758^521. Prices starting at: 

TimeWand I .. $248 

DuraWand .. $495 

TimeWand II..$698 

1105 NE Circle Blvd., Corvallis, OR 97330-4285 
503-758-0521 • FAX 503-752-5285 

Time Wand and Videx are registered trademarks of Videx, Inc. 
DuraWand is a trademark of Videx, Inc. 


Circle 235 on inquiry Curd. 





PC/AT Qkial Port Conun. Coprocessor 

G H N$ync2/CCP™ 

• High Perfcrmancc bit Microproctsscr. 

• flOXSi ttsdc ctunpatible 

• I or 2 kriai Pom with M Duplex DPtA 
« tisei BS}0 or BSC30 SCC chip 

• im Dual Ported RAH (SI2k. IHeg ^ 
optional] 

• 8k. Bk, J2k. 64 k Window Siic 
(Programmable) 

• K232/llSi22/llSd85/YdS 

• SODIlCf CODE mmm U A^^ 1 ah^e. 

mn PiodutD hi Ul Hade in UU. 

(714)752*9447 fflX (7H) 7 5 2-73 3 S 

GMH Research Corporation 
2?38 5 . Daimier St., Suite Ul 
Santa Ala, CA ? 2 T 05 

Circle 209 on Inquiry Card. 


Gliim 



Olher PC/AT & PS/2 6S30 hmi produos 
available. Extremely competuive pricing. Cali 
br additional informaiion 



foi lour Communication "ytvds! 



OF.M A Deatcr Inquiries Weicomed! 


PCS5*8I INTELLIGENT 

SERIAL COPROCESSOR 

■ On board processor 
handles serial communi¬ 
cation tasks. 

■ 32K-128K Dynamemory. 

m Eight pons per board. 

■ High performance — Low 
cost! 

■ DOS, SCO XENIX, SCO 
UNiX drivers included. 


Vitek » 

-1- __ 


DEVELOPMENT HAADW ARE & i^OFTW ARE 
P.O. Bni 2310 • Bay Su MS 39SZ1-2J10 L.S. A. 
Onier Tfiii’Fne 1-800-282.4835 * WI-407-O93S 

MiEJsIsfllppi & T««|iakal Support 601-467.8048 


Circle 212 on Inquiry Cord. 


Communicaiions/Networking • Computer Systems 



DK50 MQ[tulerHJ11-RJ12 29.95 

0X5DDEC IVlE>[[uiar M MJ Dec type 32.95 

num tVTDdLiiarlOBASET 39.95 

DX45 Modular RJ45K 36.95^ 

DX35 CoaxBNCATWC 53.95^ 

DX1ODB Twinaxia 11B IVl typ^fe 79 95 

^Supplied with remole tesi terminator end loalherotle carry case. 

Quanlitv discounts available. Attrantlve. ttiird party marnlenaoce. 

Z , 1753 Osgeed St.. W. And over. WlA B1B45 

tCOm incJEL; 508-682-6936 FAX: 508-685-6467 


C3lt tar FREE ealalog! 
Specify-BYTE 


Circle 244 on Inquiry Card. 



YOUR 
MESSAGE 
^ THRU! 

nAin •iBleiiiarkotIng • Can Ppacatsiim 

Pfrri 


t 


rTransfejrm your PG/XT/AT/3B6 
into a mDtir-ltne processing 
comrmnd oenter.'''^lligenlly 
proce&s your saws, 
tnquires, and messages 
Complete package. 

00^ (De!velDp&rrOEM [ucxauflS 

vim-mc-amex -cod 


Mufti-Line (Veide Soiniicm) $995 

SINGhtLINE(BlgmM) $295 

For Sales, or Inlormalion: 

Call 1-800-685-4884 

CALL tSlOJ S22-3SQO • FAX (StO) 52^ 5566 

TALKING TECHNOLOGY, INC. 

112S ATLANTIC AVE. • ALA^^EDA. CA54501 


Circle 229 on Inquiry Card* 



single Board Computer 


ACt 


. TEL 6t7-m80£D 
Fax: 617-938-8037 


SC2t8*T6MHz elifl SBC 
SC3e85X^2SMHz 1/2 vka SBC 
SC338D)f-33MHz 84KB C&Oha SGC 
SC488DX.33MH2 64KB CacJw SBC 
All indude: 

2 seriel ports 8 1 pardtsi port 
Floppy controOer 
IDE hard tSsh inlerlace 
Watch Dog Titner 
UNIX and DOS verlhad 


Also AvaliaUe: 

Indudrlal Rach-Mount PC Chasas 
BacHdane: 4, 6, 0.12, 14, IB, 20-3krt 

Inter national 

Tel: 886^3-7582571 (Taiwar) 

Fax: S6&2-7589615 


Circle 261 {RISELURS: 262} on Inquiry Card. 


rrrfTTTTTTvm 


WORiton 

ISlQUALffY 


MAE 486-50/33 EIM 

MDI486-50/33 ISA 
64k 

DCB 376 SCSI GnnmjDcr 
i/8ir lt?j87 Ifkfpy 
GXEOZOCr^bJcsfrticessor 
immi-mi/m 
tra 390 SCSI Ntwnrtcanl 


MwAnr 


HYIEXEISAKITSPECIAL 

DCESMSlSiSCSfCMinllBf 

iM£}90EiltrNflCkTd 

. FOR ONLY 12250 


MYLEX ISA KJTSPPm 

mmi'HimGrapkkf^aBp 
tarn SCSI Cmlmikr 
foiwiLY$im 

The D^ereace /5 Dedication to Excellence! 


Wc ACE€|lt UHttKjFd & VIKA 
«fAiTinU« 


< 

< 

< 

4 

< 

< 

< 

< 

< 

< 

< 


A I ||L INQUIRIES, AND ORDERS 

k 800/992-5469 j 

TO Bm 454 BesuNtil ftifTalio. NY USA 14209 Supptrt: 716/SB2-0791 - Fa*: SB2-94SO 


torpordte A Oovoinmt'nt P.O.'4 Wetcemt! 


Wi‘ Stock Momoiy I, CHICO NY R/BOards 


Circle 253 on Inquiry Card. 
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HARDWARE SHOWCASE 




































































HARDWARE SHOWCASE 


Computer Systems 


Computer Systems 


Integrated Design Group 



436 20-50 MHz Made in USA 486-50MHz EISA 


5-year Factory Warranty 

Highest performance motherboards on the market. 
Complete system/installation documentation. 
Complete and barebones systems available. 


DX-2 66 MHz.available soon 

486 DX 33 MHz/64 K Cache.$615.00 

486 DX 50 MHz/64 K Cache.$CALL 

486 SX all models.$CALL 

486 DX-2 50 MHz..$CALL 

486 33-50 MHz EISA.$CALL 

256 K Cache upgrade.$65.00 

SIMM Modules per Meg..$35.00 


I.D.G. (800) 964-4434 

400 12th Street, Modesto CA 95354 
FAX: 1800) 964-4329 

Circle 259 (RESELLERS; 260) en Inquiry Card. 



50 MHZ 80486 ISA/EISA 23 MIPS 
Faster than Compaq S Dell 


FEATURES 

a4/^S6K WHt« Back Gacha 
Burst Mode Design 
Shadow flAM on Video & BIOS 
64MB 32 Bit Memory Expertslon 
Baby-size with Eight Expansion Slots 
-100% UNIX, 0&2 a hkrveil Compatible 
' Ons Year Full Warran.ty 
Made in USA 


FEATURES 

256K Write Back Cache 
Burst Mode Design 
Upgradable Aichitecture (6@ Mhz) 
64MB 32'bfl Memory Expansion 
- Proprietary Lcjeal for Video 

■ 100% EISA/ISA Compatible 

■ One Year Full Warranty 
Made in USA 


I 3e6SXwlthlDE/2g/1p' 


MODEL 

BOARD 

Bast 

Sysmn 

3a6S)W33 

210 

410 

aeaswas 

ISfi 


3aesx720 

IBS 

385 


] TECHNOLOGY POWER EMT., INC. 

47ZT3 Framonl BM., Franunl, CA StSSB 
T<l: 510-B23'3B1B FAX: 510-B!S-3S40 

All names itiefiliorxed eibave are IradSftiajrte of 
Eheir re&pecHvo coptipanies. Prices are to 
change wilhotil notice. 


ISA SYSTEM BOARD | 


MODEL 

CACHE 

MIPS 

OK 

Board 

Basd 

S^atere 

4S6DXraO 

e4K 

23.0 

1150 

1350 

486DX2/50 

64K 

23.0 

S45 

1145 

4060X^3 

64K 

1B.0 

745 

045 

4865X720 

e4K 

8.0 

480 

680 

386DX740 

64K 

10.8 

340 

540 

380DXraa 

64K 

8.3 

330 

530 


MODEL 

CACHE 

MIPS 

Board 

SvNm 

4e€DX/50 

256K 

23.0 

1599 

1789 

486DX2/50 

2564K 

23,0 

1399 

1599 

4880X733 

256K 

15.0 

1199 

1399 


All bare systeriK Indude a baby desktop, 
IDE 2s/1p, 1d1-keyboard, 200 Wan power 
supply. Tower sysleir wlUi 
2SO Watt power supply add $150, 
FCC Class a, UL, TTJV are available. 


Circle 230 on Inquiry Cord. 


AT Systems in ROM 


Single Board Computers 

Run DOS from ROM 
f PC code compatible 
QLarge memory space 
'assive backplanes 



Develop code on a PC. Use sbinderd PC cards for expansion. Bum 
your code and rx>S into KOM and mn on ejur CPU cards. 

K.Sf> CPU: NEC V53 uP(286eq]. 5 serial, 2 Parallel. CU^k, AT bus 
Max of 4M Ram. 2M Rom, 5I2K battery backed Siam. $349-ql oem 
KSJ CPU: V40 uP, 3 Serial. 2 Par., Clock, Flop. Keybd, $249.ql. 


303 - 444-7737 

F«:it 5t?3-756-99if?J 655 Hawthorn Ave., Boulder CO ^(>304 


KILA 


Rackmount Solutions 


RACKMOUNT COMPONENTS - QTY 25 PRfCINS 


RackincunI Cbasais 19^7^17 

SI 83 

Rackmoufil VGA ManiEars 

S531 

Rackjntiunl Monilor Shell 

S113 

RacKmounl Keyboard Shetr 

$83 


RACKMOUNT PLATFORMS - Oty 1 PrIcinD 
RMS286-12 $549 PMS38E^3 $1Q95 

RMS386SX-ie $795 RMS486-33 $1695 

System Piaiterms include 7' Reckinpunt Chassis, 

200 W PiDwer Supply. Motherboard, 1 .OMB Mamory, 
IDE, FDD, 2"SeT, Par, 1.2MB or 1,44MS Roppy Disk 
Drive, 1 Year Warranly 

RACKMOUm- CHASSIS -15 Models up Id 20 Board Slols 
SLOT CPU BOARDS ^486, 386, 3BeSX. 286 
RACKMOUNT MONITORS - Super VO A and MoaoeProma 
RACKMOUNT CABINET - ModuUr from 2r to SS' high 



m uniif r 

WeCHNOlOCY me. 


2460 Armstrong Street 

Livermore CA 94550 

(510J 447-2030 FAX: (510) 4474559 


Circle 217 on Inquiry Cord. 


Circle 240 on Inquiry Cord. 


LOW-LOW-LOW 


Computer Systems / Noteboak / Complete Network Solutions 


HApple aim/^ AST 
ALR ^vEBEir- and others 
SURAH 386/4B6 ISA/EISA 


Compatible Computers 
AMI/IVIvlex Motherboards 
iDMaga Bernouli Drives 
DDRDMS Tape Backup 
Mini-SCSI * Parallel to SCSI 
Host Adapter 
Tranlor Sysiems 
Pockel Fax Modem 


5URRH inc. 


LAH Cards/olher products 
3COM, Nova If Anthem, Gateway, 
Proteon & others 
Hard Drive s/FI op py Drives 
IDE (Netware Ready)/SCSl 
Also available for iBM, Compaq, Apple 
Memory/Upgrades 
DRAMS, SIMM Modules 
Malh coprocessors 
Laser Printers/ScannBrs 
PI otta rs/Dig i tiaars/SoHwa re 

44912 O&good Road, Framonl CA 94539 USA 
Phone: (510) 661-5101 Fax: (510) 651-5241 

1-390-543-1001 NtHonwide Orders 
f/XFax: 0fi1-a65-9&57 


Circle 228 on Inquiry Card. 


EMBEDDED COMPUTERS 

tr you would like to_ 

□ Use powerful 3-MlPS 16-bti processing 

□ Drive graphics LCDs and kcj-boaid 

□ Collect lU-bil analog data froni 8 channels 

□ Store information on PCMCIA Cards 

□ Interface with a PC or modem 

□ Perform multitask operations 

□ Buy at competitive prices ...then the TDS2020 Series is for you 

For more infonnBition contact: 

The Saelie Company Tel (716) 425-3753 Fax (716) 425-3835 
Outside USA 3l Canada: Triangle Digilal Services Limited 
223 Lea Bridge Hoad, Lotickm Tel Q81-539 Q2S5 Fax (]«t-55g 8110 

Circle 232 on Inquiry Cord* 
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Computer Systems • Data Acquisition 



Renegade Raises the Ceiling on 
486/SO MHz Speed and Power at 
Huge Savings. 

Ttiis is the rmchiiie with every feature you've read about and wanted: 
Intel S04&& pnxessor, 256K cache RAM, S Mb RAM, 1.2 Mb ond 1.44 Mb 
floppy drives, an optiofial 1.2Gb IDi Hard Drive and 53 GUI Graphics 
Accalaratar Card. 

But there's more - we've odded on IDI caching cofitroller thot lowers 
hard drive occess time to less than 0.3 msl Fifty time faster . And this is 
superb Renegade quality as delivered to leoding industry, 

✓ Intel 80486 Processor 
$/256K Cache RAM 

✓ SMB RAM 

✓ 1.2MB 5.25" Drive 

✓ ] .44MB 3.5“ Drive 

✓ 200MB 15 ms IDE Drive with 
64K Multi^Segmented Cache 

✓ 16-&il VGA wflh 1MB A 

✓ 14" Non-Interlaced 1024 I 

Color SVGA Monitor ^ 

✓ 1 Parollel / 2 Serial Ports 

✓ 101 -Key Enhonced Keyboard 
✓Microsoft Mouse 

✓ MS DOS 5.0 

✓ MS Windows 3.1 



Circle 249 on Inquiry Cord, 


YOU WONT BEUEVE HOW MUCH 
YOU CAN GET FOR VOUR MONEY WITH 
A RENEGADE 486. CAli TOLITREE 
NOW FOR SPEQAl PRICESI 

1 - 800 - 825-8086 



Measurement & Control 



ELEj 


The Solutions 
Company! 


I Remete monitoring? Unique measurement 
problem? These are our epeeialitiee. Contact 
Elexor. We'It help you find a solution ...fast! 


*StStid Atons 
♦Free Software 
•Frogrammabte 

• Muttt-addressing 

• Battery Capability 

• Offsite monitoring 

• Signal Conditioning 
•integrated Systems 

• Unlimited t/O points 
•PC, MAC, DEC, etc 

ELEXOR A5SOCIAT1S 

phone (aot) asD-tets 

fax (2Q1) 299-3513 
P.O. Bex 243 
Morris Ptalns, N.J. 079S0 


Circle 208 on Inquiry Card. 










20-BIT A/D 

For PC/XT/AT 
& Compatibles 

Linearity .0005 percent of full scale 


$300 


software 

included 


N LAWSON LABS, INC. 

< 74 4TH AVE, NW 0OO 321-5355 

^ KALIS PELL, MT 59901 406 257 5355 

Circle 219 on Inquiry Card. 


Data Acquisition • Disk & Optical Drives • OiskettesAJuplicators 


The Intelligent Solution For Data Acquisition 



DAP240&™ Data Aaiuisition Prucessor™ 


ANALOG I/O 
DIGITAL I/O 

-Inputs p} 23 SK samptes per secutiij 
■ Otilputs to 250K maniples per neoMid 
FFT and Flk-filleriiig 
Digital Signal Processing at 10 MIPS 
16 MH? CPU with DRAM to 512K 

Send for FRKli catalog. 

Or caU us at (206) 453-2345 


20 mtz DSP with SRAM tt> 96K 
DAPL™ Operating System 
* lOth- standanl commands 

•Fd.tei.c Mickostar 


LAB^AimlEs 7 

2265 llfjth Avenue NE 
Bellevue, WA 90004 
FAX (206) 453-3199 


Circle 222 on Inquiry Cord. 


SHARE A SIGEN 250MB PORTABLE 
TAPE BACKUP & REDUCE COST/USER 

No Dontrolter card required. Connetrts to panllel port Installs In lass ttian 3 minutes. 
Steal for Laptops. 9.5 MB/min transier rate. 

Capacity 

60/1OD MB 1/4“ cartridge 
250/500 MB 1/4" cartndge 
1200/2000 MB 4mm DAT 




cnvvu Supports 

DOS, OS/2 
f^c^®ll 266. 386 
HOVeu.^^ Xenix 

Industry standard SYTOS Plus 
software and for file server based 
NIM and VAP Tapeware 





Phone f4O0J 737-3904 - Fax (498) 737-3910 


Circle 231 on Inquiry Cord. 


STAND ALONE 

DISKETTE 

DUPLICATOR 

OVER 300 DISKS PER HOUR 

5.25" and 3.50" Models 


><;ci0bMH1C 



SIMPLE AND FAST FROM $1699 


TEL: (416) 503-3335 
FAX: (416) 252-4084 


li 

! 


Circle 198 (RE5ELIERS: 199) on Inquiry Card. 
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HARDWARE SHOWCASE 















































HARDWARE SHOWCASE 


Diskettes/Uufificators * Graphics Tabiets/Mtce/Pen input • Keyboards 


Laptops & Notebooks • Matt Order 


Datapath 
Diskette 
Duplication 
Systems 



Gel exactly the 
duplication system 
you need,..today! 

■ Compiete duplication equipment product line ■ Desktop 
Autoioaders ■ Extended Hopper “production" Autoloaders 

■ PC and Mac based ■ Expandable ■ Runs 3.5" and 5.25" copy 
drives simultaneously M Multiple formats including IBM, Apple and 
Amiga ■ Standalone option M High-speed copy drives ■High- 
performance "commercial" systems B Prices starting at $1995 

■ For more information, or to order, call 510-B51 -5580 or 
FAX 510-651-78U 


© 1992 Datapath Technologies, Inc. 


Data path 


Circle 205 on Inquiiy Cord. 


twiddler* 


The mouse fhol can type! 


• Pockel-sJzed, hand-held 
mouse pointer with the full 
power of a lOl-key keyboard. 

• Totally new, portable design: 
desktop-free mouse with 
touch-typable keyboard. 

• Use with or without your 
existing keyboard, 

• Reviewed in Byte, March 
1992, page 51, 

• $199.00 X 



Call: 1-800-638-2352 


AMDYKEY 

.CORPORATION 


141 Mt. Sinai Ave.. Mt. Sinai, NY 11766 


Cirele 255 {RESELLERS: 256) on Inquiry Card. 


CUSTOM KEYBOARD PRODUCTS 


• Custom Key Imprinting—ail brands! 

• Cus.tom Colored keys for IBM® DEC® 
Wyse®, Key Tronic®, Cherry®, and more! 

• Full color keyboard templates made to 
your exact gpecificarions. 

• Custom and stock keytop label kits for 
sofirware support & languages, 

• Custom rnembrahe Stfull-rravd keyboards, 

• Express turnaround services, 

• A total line of keyboard enhancements. 



CUSTOM HOTLINE 800 937'1337 

from the lertder in Keytop Innounpons™ K1 Box210•Dept,BYTE 

Comvilic, A2 86325 

602 634-7515 



yO 


CORPORATION FAX 602 634-4620 


Circle 213 on Inquiry Card. 


Let your "true colors shine 
through" when you advertise your 
computer products in BYTE's 

HARDWARE/SOFTWARE SHOWCASE 

our newest, affordable, 4-color 
advertising section! 

Call for more details: 

(603) 924-2695 or (603) 924-2598 


r T 


1.1 gigabytes in a Toshiba laptop? 


Not yet 

But check with us 
mimd’92... 

Right now, we can install the 
capacity you need, ftom the small¬ 
est To^Tia notebook to the larg¬ 
est laptop. 

Our faster (12-25 ms access 
time),liigher-capacity drives won’t 
add bulk or weight. Some are even 
lifter than the original drives. 

Laptop Solutions’ unique up¬ 
grade packages are thorough and 
complete. They’re installed by ap¬ 
pointment only, with a guaranteed 
4B-hour turn-around, including 24- 
hour bum-in and stringent testing 
to industry standards. 

Finally, you can put your laptop 
to work, toe way you work! 

Quantity discounts available. 


Up to 525 MB 

FOR LAPTOPS 


DOS'O Sg'ymX' WQi 

Up to 180 MB 

FOR NOTEBOOKS 



( 800 ) 683-6839 

Laptop Sdutiona, Inc. 

10700 Richmond Ave., #114 
Houston, Texas 77042 
Phone: (713) 789-0878 
FAX: (713) 789-8177 


Circle 245 on Inquiry Card. 


IndDstrial PC Solutions 

RELIABLE. AFFORDABLE. FLEXIBLE 

• IndustriaJ • hiduslnal I/O Caxtb 

• 286/38fi/4K6 - Pt> Bus Card Cages 

CPL Cartlt * Ruck Mount 

• MM/ROM Disks Keyboards 

I-800-8II0-6889 

fin California 40K-293'6786) 


1310 Tiillv fioEUi, # 115, San Jose, CA 



rfl.ljCi* New 140-page 
PC-ba.sed indiislnal 
auHiiuatJon reference 
guide for your system and 
OEM needs. 


Circle 197 an Inquiry Car<i* 


Speeioliit In 


Indintricil PC Modules 


For OEMs 


■ Industrial Single Board PCs; 286, 3d6$X, 386 DX and 486DX 


CPU Cards, 6 layers, low power consumption, 60®C operating 
temperature, watchdog timer, 2S/1P ports, HDD/FDD inter¬ 
face and piggyback connector for RAM/ROM Disk Module. 

m RAM/ROM Disk Cardl^odule: 1.44MBx2, SRAM or EPROM 
■ PC Bus Passive Backplanes: 6, 8 and 12 slots. 

Fax us to order our FREE CATALOG and obtain OEM pricing Info. 

J ^« AAEON TECHNOLOGY INC. 

. FLS, NO. 4L Jin-Wen stf^, 

Jln-Mei Districl. Taipei, Tolwan, it.O.C. 
TbI: aa4-2-;» B-1 5&& Fqic 


Circle 195 {RESELLERS; 196) on Inquiry Card. 













































Memory/Chips/Upgrades 


Memry/Chips/UpgrBites • MmBllBUBQus Har^mie • Muitmefta 


Why Pay More For Memory? 


SIMMS 

4MBjt9-aO. . 


..$125 

WarlistatlcHi Memnrv 

Silicon Granhhs 16MB.. . 

.$7S0 

4MB K 9-76.. 


$132 

HP Aporo 

16MB .. 

.......5875 

4MB X 9-Bfl. ..... 


$146 

IBM nSBOOO 

16MB . 

......$780 

IMBxS-BU.. 


...$37 

Dell 4BB 

16MB .. 

.$650 

tMBx9-7U,. 



&yn EPC/IPK 

1GM0 _ 

_$650 

lMBxg-60. 


..S44 

Call lor DK. Solbourne. OG 


256Kk9-7Q. 

.. 

...iis 

Laptop Memory 



Call [or bast price on a SB pin A 72 pin 

Dairipacl 



Modules, 2.4,8 a IBMB 


ntmm 

IMB.. 

-.-$125 

LssarPrlntar Memory 



4MB... 

-..$296 

Canon 

1MB . 

...,$125 

LTEUIfi^.S 

2MB,.. 

...$19S 

LaPBii/euft/BiiT 

4 MB .. 

$190 


4iyfB . 

....$2B9 

Epson EPL-6000 

2Ma. . 

_..$t2S 


SMB... 

...,$625 


4MB .. 

$190 

L1E/3B6 

1M&,„--^,„$9S 

Epson EPL-7000 

2MB . 

....$135 


2M0 __ 

-,,$149 

Epson 

2MB .... 

....$T25 

SLT/20a 

IMB ... 

.. .$99 

Action lasor 




4 MB .. .. 

...$269 

Qmlhar 

2MS .... 

,..,$135 

ESM'L4flSX/35SX 

7MR 

$109 

HL4/4WPS 

4M8^... _ 

....$1M 

AMR 

$1S9 

Brotfiar 

2Me .. 

....$170 



*►. $375 

HL-8E/aC/flV 



Toshiba - T1000S&IEA(E,T2000SX, 


Apple 

4MB ... 

..,$225 

T1EMMLE, T22flC-SX, T2D0SXE 


liis&rWrllerll. IIN1, nm 



2MB .. 


HP UserJflE IIP/ 

2MB.... 

...St15 


4MB..... ... 

...,$285 

IIP PIsdll/IIJQ/iriP 4M0 .. ....... 

...SI 00 


□ UD 

ts4n 

HP LaserJet 

2MS ___ 

...S12D 

Toshiba -Tieoo, T310eE, lilTOsk! 


ILUD, 

4M0.. . . . 

....$1B5 

T32)OOSXC. T51Q0. T52O0, C. T85« 


HP LaserJet tll$l 

4M0 ..... 

,,.$175 


7Mn 

$10S 

T.l. MItTolaser 

1MB_ .... 

.._..$75 


4MB................ 

. $179 

Sharp JX95ffl] 

1MB ___ 

.$75 


:1MR 

$175 

OKI Laser 0L4M] 

2MB ..........._... 

....$120 


0MB 

$309 

OLBccvaso 

2MB . 

....$t35 





4MB. ... 

....$210 

Cab Itor Packirsl BhII, t^tra^ AT4T, Almu, Alflri. 

Panasonic 

2MB ... 

..,,$135 

GihT. hfyundal. Pknasonic £ alfur t^ptopMnUboiiit SyEtHiiB. 

KYPi49P 44Sn!l 



W« any UemDry tor «ll dnlaDps, (iptEps 

l\Ar-4H£lJ, 



(loldocdce, UifiBf ttrlntors anD wrtc5tifll«n«. 

K5(P4455 

2M8 ..... 

....lias 

Ws witi beatm Bdvefiised price. 


Memory (800) 262-7466 USA**^ ^(005^984^ 

StiOBFStOTB Dl^counls tar Corparaliarts. VARs. Gavern.iriflnt ati[t 

Univarsilies. FfBp dallvefy tor any oi'S'' S25t». 


Circle 242 on Inquiry Card. 




* JO-Oj/ fffunay-Bsck Cojrairffffl » 5- Kesr Warranty i ComfiaitlnfitY na Afcmpjy Brfidiietfi t 5?^ 

DmeanihrCssh PsymeaU * iia Surettzrga cm EnauCaniPayntmis* * CortioratlDn. iinivaisity. Govatantant. PDs 
asispled. * Vaiians tktppins apUftns Mvpliabfp * Eplt Ipr appclpj priaes so jriei7rtf;y/jfiP4^wrf ppf ilfteiif * OtPar 
speeMypckvslpfPdms incfadz pasissrtpl. tsctl mtnagts. addHianai nays ior ftP iistrs, TOSHtPM A COMPAQ 
tPptOpS, TlMtwbPPks, MPA OMIDATA fpserprintpra • Priepa A avallabifily subirPi ta cbrnge urtiitaatMtiPt- 


ISM MEKtOH^ 
LASER 40iaW119a 
1Hei/2HB^.SHS 
rrviawica 
LASER «as 
1UBAHa/4HH 

imswMrii 


BPS INTERNATIONAL 

116 W. Service Rd.. Suite 1S2, Clminpluin, NY 129J9 
Fas: (514> 69511 Tel. t514) 695-1569 


MEMORY 

UPGRADE KITS FOR 

Desktops, Laptops. Noteboob. Laser Printers 


fBM 

COMPAQ 

HP 

AST 

PANASONIC 

CAUON 

TOSHIBA 

77 

epsew 

OKIDATA 


T PROMPT DELIVERYIIt Same day shipping (usually) 

1 Quantity one prices shown for May 24.1992 


(» 

Mer 

LtPTHHTB 





^ !5 


DYNAMIC RAM I 

446!^64lt!^00n^l!S^ 

"* El 

PJ M 

4M Soard (or hp LTb w/aMB S125.00 

EPROM ' 

J 

1= 

SIMM 

4MB 

70 ns 

135.50 

D26F010 12eKx& 150 ns $24.00 

j0 m 


SIMM 

1MB 

40 ns 

75.00 

27C1D00 12eKx4 200 ns 6.30 


o 

S 2 

SIMM 

1MB 

sar^s 

GQ.OD 

27C512 64Kk* 120 ns 4.75 


SIMM 

1MB 

60 ns 

39.00 

27128 1fiK}!8 250ns 2.95 

^ 3 

« jt 

SIMM 

1MB 

eons 

34.00 

STATIC RAM 

|n g 

S gc 
“ tl 

4 Mbit 

Am^ 

eons 

19,50 

1 Mbit 12PKXB Real £21.50 

2 o 

u 

4 Mbit 

1Mk4 

eons 

20.00 

62256LP paiCxH 100 ns 5.60 

a 

irt 

1 Mbit 

IMxl 

70 ns 

4.25 



O ^ 

ta 

41256 

256^x1 

eons 

1.75 

1 Sal. ctet. on Fed-Ex orders received by; i 

5 i 

i£ 

44256 

£S6Kx4 

80 ns 

4,60 

1 Th; S-2 1-4 Eie $8.25 Ff: P-1 1 [b $17-00 1 
FED-EX COD J 

m ei 
r- o 

Oi U 

u 

OPEU 6 M DAYS. 8:00 AM-S:00PM * SHIP VIA FEEHEX QN SAT. 

a g 


I MICROPROCESSORS UNLIMITED. INC. 

24.000 S. Peoria Awe., Beggs. OK 74421 

MaeLsrCartWISA or UPS CASH COO - No niJrilmLim cutler f Q1 fi\ OR 7„ AQAI 
^1 tor pachlrio materals. SNpplna and insurance BJrtm. i 
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ROM BIOS UPGRADES 


AMI ♦ AWARD ♦ PHOENIX ♦ MR BIOS 

VViih our six years eKjjerietiLtr in Ihe Kom Bios Bu^ess. you ran be surt we will direct 
you to the CORRECT SOHmON for AIX YOUR ROM BIOS irPGfiADE KEEDS. 
We are a FULL STOCKING BIOS DISTRIBUTOIL anil we have 
THOUSANDS OF ROM BIOS tTGRADES. We have Uie Bios Upgrade foryou. whether 
ycrti have an OrijfinaJ IBM Computer or one of the many Compadbtea on the market 


L'EATLIHES OF A NEW BUIS 


-F SUPPORT FOR 3BQK. TiJOK. U MR. 

t.44 MB ANO 2.88 MB FLOPPY l>RtVES 
^ COMPIJTE SETUP IN ROM 
’f VGA AN D SVGA SUPPORT 
■f NOVEU. AND NE'rWORK SUPPOKT 
4^ FASTKR I/O SPI£ED 

♦ Doss.osuppoirr 


♦ SUPPOlO’ TOR 46 DIFFERENT HARD 
DRIVES, PLUS TWO USER DliTlNED 

+ IDE DRIVE SUPPORT 

♦ FULL OS/2 SUPPOin 

+ PASSWORD PROTEaiON 

♦ FULL WINDOWS 3. t SDPPOHl’ 

♦ IATESTVERSIONS, Am MORE ... 


SMART MICRO TECHNOLOGIES, bic 

’yOFlt KOK BIOS UPGRADK SOWmOST 


|c>o.oJ 


143 Triunfo ( anjoii \hm<\ • UeMJcihe VIIIukl^ - UA FU36I 
Fax ISd51 371-0(113 ORDKK (BOO) 432-fPJ7!> LeenJ (ftOR) 371 UOS.T 

* F'ULt i:uLiJuf{ ■ fViry. X, lir lv. IHS nn' wcIrtiJUL' * ni-iitiTis rn'lnuinp * Vutjolii JIsx^jeiIm 


Circle 257 on Inquiry Cord. 


REDUCE PC FAN NOISE BY 98%.,. 

JHE SflENCER is an eleclronic device wfiich niEinitors the inlemal leinperatufe within 
your PCA^er Printer and reduces the (ans speed [and noise) to ensure proper cooling 
is achieved - BUT NO MORE.. .Typical noise reduction is 80% to 98%... 

Easy to install; built-in taii-sale, and 3 year warranty. THE SiLEHCER has to be heard 
(□r not) to be fully appreciated. Take advantage of our 30 DAY NO RISK TRIAL 
OFFER.. .and join the thousands ot PC users worldwide who now enjoy THE SftINCER. 

Mjni-12VDGStlenceL........ $69.95 

Fail-Safe DC-Silencer... 99.95 

Laser Prinier Silencer..... 99.95 

AC-Fan Silencer... 99.95 

To Order Dali T-aoo-SILENCE 

QUIET TECHNOLOGY INC. 

P.O. Box1B2ie 

West Palm Beach. FL 33416 

Dealer lnfo.yFax: 407/663^200 



Cirtte 251 on Inquiry Cord (RESEUERS; 252). 


Circle 241 on Inquiry Cord. 
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1MB SIMM sons $36 


2054 Camden Ave., Son Joie, CA9S124 

am 408-559-0603 


m 

EEi 


m 

libiLt t 

t»p 


*1.24 

2S4Ki4 

IMP 

$3.10 

^.SP 

IHxl 

IMP 

^3.73 

^.[7 

2 t 9 

SIMM 


ni.47 

1Mi9 

SIAM 

^36.(» 


L4Hlxfl 

SIMM 

M34.W 

MW.M 


4MB SIMM 80ns $134 

—NUIH co-p*oasso«s— 


M2W'Xl 

*1135 

83S87-1S 

*117.85 

$II187-XLT 

*82.35 

83887-33 

*164.71 

80387 SX2S ^12LJ4 

83887-40 

*185,80 

80387'DIIP 

*1M.9S 

2C17-12 

*6471 

aM87^SX 

>475.00 

lCfl7-20 

*78 


Law 

WAREHOUSE 

PRICES! 


AH Merdiondis^ guQconl&ed. We accepi VISA ML OiHQVcr and {om^ony 
PO's wilh prior Q|)jrrovaf delivsry & manufadtjror subjea to chwge, 
MlnimLin orfkr SIHD.DQ. R&Iueiq Teffurre ItMA. (nn-ifEletlivE n(uii6 subjeU Id 
15k reslKtcng Im 
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tn r. window., 

3 viCto ;iitA!ts, TIF, 

Expansion Options 

JWl * H 


Hi- 3 . (Y/C InptJt) @ 

» Image $^24B 

compiBsalbn/yecornpresslon 
e JFEGbHW; captung Up to $'i 7^ 
30 fmmm per s^^cowd III 



y ~\ ^ Canada TOLL FREE : 800 982 46 24 

^ Y J J _S EEC PH : 33 1 46 29 03 00 - FAX : 33 1 46 29 03 04 
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HARDWARE SHOWCASE 






























































































































HARDWARE SHOWCASE 


Prinfers/Plollers • Programmable Hardware 


Programmable Hardware 


The Printer Sharing Works 

PrintCiibe 



Starting at $295, guaranteed high i. 
performance printer sharing. 

^ Connect any combination of PCs, 
Macs, HP mini's, DECs, or LANs 
hundreds of feet away using low 
cost 4 wire teiephone cables. 

Three desktop PrintCube models for 
sharing any two printers, including 
Wilcq's powerful Fax-Printer system. 
Eight plugHn i^s^Cards for snaring 
HP LaserJet 11, !K dr mSi prihters. 

More than 10,000 systems Installed, 


fa'10 


LaserCard Si 


Call Wilco AMS 
800 - 854-6548 

Workgroup Prin tiil^ and Faxing Solutions 




LC tC LC 
7Si IJSi l5Si 


Circle 248 on Inquiry Cord* 


1^ For Your Development Needs. 


f 



MODEL 9mm 
EFROM PROGRAMMER 

■ QuickPulse and mtelfigent 
algorithms, 

■ Programs Eproms (up to 
4Mb), EEproms & MPU*s. 

■ Up to 57K baud. 

■ Ultra Fast f 

ORDER TOLL-FREE 

800-282-4835 


tl!LM 8t Dealer In quirks^ Wtlcofnedl 

D£VEL0PME^ITHAHDWARE&SOFTWARE 
_ - P.O. Hom 2310 - SI. Loiiis, MS 39521-2310 ir.S. A, 

S I E K IKC. ****' 601-4*7-0935 

Mlisasjssiiipl A TcctimcBt Support 6|U-4*7-8048 


Cirefe 211 on Inquiry Cord- 

IEEE 

00 

00 

k) 


Hardware for IBM PC/AT Micro Channel 
Sun, Macintosh^ DEC^ and NeXT. 


Software for DOS, Windows^ UNIX, VMS, 

1 menu- and icon-driven environments. 

" T - -' ■’ ^ 

P IEEE 46S exlenders, analysers, 
r converters,, analog I/O, and digital I/O. 

i Cali for your free IEEE catalog 

iOtech 

lOtech, Inc. • 21 6.439.4091 • Fax 21 6.439.4093 
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UNIVERSAL PROCRAMlilER, EMULATOR, & TESTER 

TUF-400 $745.00 NEW 

TlJP-300 $645.00 

■ New Impmvtitl hiutlH'JieamJ scJ’tw.ire. 

■ The most complete PC-based Universal ProgriLminer, 
[^msram&PLD (TAL, GAL, FPU HPLD, PEEL. MAX, 

MAOLElDWM, (up to IbMhiiL Flash Hl^ROM, 
BPROMh Special PROM, MPU (87XX, ei8XX, Za, PSDMl, 
nC16XX,TM5320EXX, UFD75FXXX, HIXi37XXX._). 

■ Covers DlFrPLCE, QFP, SOP, iind PGA with 8 to 84 pins. 
Gang Pi-ogtutmiiiig adaptere aviiilatltfllM. 

■ EPfiOM eWUUTION capabiliiy, 

■ Tests digital ICa and DRAMs (SMMj'SlPiMlapter available). 

■ Free snftivam updali's and new diJvift": addijrt upon request 

■ IC Maniifartuim' apprewaL 

■ l-year wairaLty,30-cbymoney-bacLguaianlee. 

CALL TODAY FOR MORE INFORMATION, 

Dialributois are tvekotnel 



Supports; 68HCXXX MAX; FIC16XX 
DSP; PSD3XX; MACH. 


Tribal Microsystems Inc. Tet (510) 623-8859 
44388 S. GRIMMER BLVD EREMORT. CA 94S38 FAX (510) 623-9925 


Circle 233 on Inquiry Curd (SESELLERSl 234}. 



SUPERPRO^ 

now $599 (US only) 


Over 2,000 devices, desktop 

programmer for your IBM PC 
with high speed & reliability 

• E^ IQ USB menu driver Software. 

• Universal programming for Ei[E)PROM, 

Flash E(E)PROM, Bipolar PROM, PAL FPL 
PEEL gal E(E)PLD, a Microcontrolter, etc. 

• Tasi mJCMOS kiglc ICs, A memofy 
{DRAM/SRAM). 

• Lire time tree Software updates do BBS 
8 technical support. 

• 1 year Hardware warranty 3 30 day 
ruDfiey back guarantee. 

• Developed & made In U.S.A. 

• Oaf] lor ddme disk. 

Distributors are welcorne!! 


EPROM pnagrammer 

• ROM MASTER: ^149 
Ljgw univ^r^l progr^min^r 

• UNIPRO: $399 

764 San Aleso Avenue Sunnyvale. CA 64086 

(408) 745-7974 

FAX 745-1401 BBS 745-7256 

XEITEK 


Cirde 238 on Inquiry Card. 
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200 MHz Logic Analyzer 



• 400 MHz 

max sampling rate 

• up to 128 channels 

• IBKsamples/channel 

• 16 level triggering 

• Variable threshold voltage 

• Sophisticated triggering 

• FREE software updates 


$799 -LAI 2100 (100 MHz) 

$1299 - LA32200 (200 MHz-32-ch.) 
$1899 - LA32400 (400 MHz-32-ch.) 


Price is complete. 
Pods and software 
included. 


Universal Programmer 


PAL 

GAL 

EPROM 

FLASH 

EEPROM 

PROM 

87xxx.., 


♦rBV8, 20vs, 22V10, GAL^ 
-2SV12, 2DRA10, 1BV10 GALs 
-t271&^27040 EPROMs 
•B7XXX MICROS 
-EEPROMs (ind. fl pin serial} 



$475 

‘ISbU EPROMs 

‘Byle SplK/Merge (16 a 32 bit} 

»JEDEC, INTEL HEX, Motorola ’S' files 
HDallas NVS RAM pragramming 
^FREE software updates on BBS 


At 


Call - (201) 808-8990 

Link Computer Graphics, Inc. 

360 Passaic Ave., Suite 100, Fairfield, MJ 07004 FAX: 808-B786 


Cifde 220 on Inquiry Cord. 




































































Programmable Hardware • Tape Drives 


Tape Drives * CAD/CAM 


MICROCONTROLLERS 

. C PfOflrammable ‘ 

■ Data Acquisition ' ^ 

• control/Test ‘ 

Display Modules 

Use our Littia Giani™ and Tiny Giant™ miniature 
controllars to cnmpuii&rize your product, plant or tost 
department. Features built-in power supply, digital I/O 
to 48^ lines^ serial I/O (RS232 / RS485), A/D converters 
to 2Q bits, soJanoid drivers, time of day clock, battery 
backed memory, watchdog, held wiring conr^ectcrs, up to 8 
X 40 LCD with graphite, and more! Our $195 interactive Dynamic makes serious 
software development easy. Vou'rs only one phono call away from a total solution. 

Z'World Engineering 

1724 Picasso Ave., Davis, CA 95616 (916) 757-3737 Fax: (916) 753-5141 
Automatic Fax: {916) 753-0618 (Call from your fax, request catalog #18) 
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9 Track/3480 Tape Subsystems 
1/4" DAT 8mm Optical 


• Best Quality 

• Lowest Prices 

800/1600/3200/6250 BP! 

CALL 1-800-886-4827 





Laguna Data Systenns 

2315! Alcafde Drive, Suite B-3, Laguna Hills, CA 92653 
Tef: 714-586-3010, Fax: 714-586-5538 


Circle 218 on Inquiry Card. 
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FOR ALL YOUR TAPE NEEDS 

3480 ■ 9-Track ■ 1/4“ ■ 4mm ■ 8mm 

Tape to Tape Copy 
Tape Backup/Restore 
Conversion 
Data Interchange 

NovaStor Corp. 

30961 A^otua Rd.. Suite 100 
WesUBke VlUage* CA 91361 

Phone (602) 396-3616 

or 818-707-9900 » Fax; 810-707-9902 


Desktop 9-Track Tape Subsystem 
i1-selling b-troek svstem an desktop. 



Qualstar s low cost 1/2-inch 9-track Streaming 
tape systems bring full ANSt data interchange to 
IBM AT, PS/2 or Macintosh, giving your micro the 
freedom to exchange data files with nearly any 
mainframe or minicomputer in the world. 

Systems include DOS nr Xenix campatihle 
software, coupler card and cables. High reliability 
160Q or 6250 BP1 capability may be used for disk 
backup as well as date interchange. 


nUfILSTfml 


Gail us today! For details and 
to order: Fax (3IS) 862-4031 
Phone (313) 862-5622 


9621 Irondale Ave., Chatsworth CA 91311 

©tasooualsur Corp 

All pnHJuct and company names and tfademarks are the excluawe property of ttieir rBspecUve owners. 


Announcing the Rnest 
6250 BPI 9-Tpack Tape 
Drives in the Wtorld 


Introducing the 
Autoloading 

3610... 




...and the 
Manual-load 3601. 


Why settle for anything less? 


800 - 729-8725 


OPERLfm Dpm. 


Overland Data tnc,, San Diego, CA TEL: 619-571-5555 FAX: 619-571-0382 
IN EUROPE- TEL: 49-6172-35027 FAX: 49-6172-35026 


Circle 224 on inquiry Card. 


What have 

Mercedes, Motorola and 3M 
in common? 

They ail make high-quality products. 
And they all use our PC Board Software. 


EAGLE 2.6 

Schematic • PCS Layout Editor • Autorouter 


Many many other well-known 
big companies as well as middle- 
sized and small businesses use 
EAGLE for designing their PC 
boards. Why? 

□ Unlike many other PCB 
programs, EAGLE has virtual¬ 
ly no limitations. You can 
design any board on your AT 
compatibJe computer whidl 
can be manufaaured. 

□ eagle Is very low priced and 
already witlt Llie first layout 
you will receive an immediate 
return on your investment. 

□ EAGLE is very easy to under¬ 
stand and to use. Tliis again 
saves you money. 


Wbat do experts say about 
EAGLE? 

Tile I>ec. 91 Ls.sue of EDN li.sted 
EAGLE as one of the best 
products of the last sbe months. 

Elearonics World + Wireless 
World: "...it will quickly become 
the sort of tool that you cannot 
live without...'’ 

But we want you to find out 
yourself. Call for our working 
demo which comes with the 
original manual. 

EAGLE Demo $ 12 

EAGLE Layout Editor $399 

ific. drivers and libraries 
Schematic Module $399 

Auto router Module $399 



To order call toll-free 1-800-858-8355 

CadSoft Computer, Inc, *801 S. Federal TTIghway 
Delray Beach, FL 33483 * Fax (407) 274-S21H 
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HARDWARE/SOFTWARE SHOWCASE 






































SOFTWARE SHOWCASE 


Commtinications/Neiworking • Data Acquisition • Education 


Database • Engineering/Scientific 


EM320 

O D □ D □ [3 B 

DEC VT320 Emuiaiion for Microsoft Windows 3,0 


' 132 column display 

■ Cut and paste 

' Kermit file transfer 

■ Windows style help 
' Ijx^i or ANSI color 


■ Automatic window sizing 

► Double high/wide characters 

■ LAT or TCP/iP support 

■ Modem diafer/Phone book 
' Command lartguage 


Diversified Computer Systerrts, ino. (303) 4479251 
FAX (303) 447-1406 Tektrook 4105/07EmuMon also amiable 


Circle 206 on Inquiry Cord. 


EARN YOUR COLLEGE DEGREE AT HOME 


Xn CDomputer Soience 

Get fiB opportunity and earning power a college degree confers™without 
leaving home and without spending thousands of dollars. 

* Approved for tuition reimbursement by leading corporations 

* ALL COURSES BV C ORRESPONDENCE 

» Most courses interactive A M E RIC AN 

^ Approved Ada course available INSTITUTE 

Qualified instructors available on telephone help lines 


Phone; 1-205-323-6191 • FAX: 1-205 32&^2229 
2101 BYX Magnolia Ave. • Suite 200 • B'ham, AL 35205 


COMPUTER 

Ibr ^«nirni nis' 


Free Data Acquisition Software Tool 



DAQ Designer is a free software too) tliat 
lielps determine wlnicli hardware and 
software combinations are best for your PC- 
based data acquisition system. DAQ Designer 
wi[l (1) asl< questions about your application, 
(2) analyze your answers to determine your 
system needs, and (3) describe what 
hardware and software you need to develop 
your data acquisition system. 

National Instruments 

6504 Bridge Point Parkway 
Austin, TX 78730 
(512) 794-0100 • (800)433-3488 


354 BYTE • JULY 1992 
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dBASE Data Entry 



The TransTerm 5 is a work station data entry/display terminal 
for on-fine shop floor data collection Into PC/AT/PS-2 systems. 
The unit is one of a family of such terminals which feature LC 
displays for operator prompting and data entry via sealed touch 
keys or an optional barcode scanner or badge reader 
(Code39,LIPC+), A multi-terminal network controller (up to 250 
stations) and a dBASE IV compatible software package are also 
available. System costs start below $300 per station. Options 
include display backlighting, barcode scanning, counter inputs, 
control output. 


COMPUTERVWi; 

302 N. Winchester • Olathe, KS 66062 

913-829-0600 • 800-255-3739 • FAX 913-829-0810 


Ckcle 202 on Inquiry Card. 




• Tests 88/286/386/486 PCs 


ff youVe been 
disappornted with traditional 
diagnostics and "Passive Post 
Cards," or are looking for an 
alternative to high cost ATE 
Systems - Put V-ATE plus to 
the test! WeTe certain 
you'll find V-ATE the best 
Investment youVe made 
in years. 

• Find Failures in 100% 

DEAD Systems 

• Find Intermittent Faults 

• Test for PC Compatibility 
and reject Sub-standard or 
Faulty harckare 




• Complete Test Systems From $995 

■ VfSTA MICROSYSTEMS, Inc. 

6 Whipple 5f., No. Attleboro, MA 02760 
Tel. 508-695-8459 • FAX 508-69S-8688 


Circle 236 an Inquiry Curd. 

















































Graphics • Mathmatical/Statistieai 




ID Fractal Modeling Software 

"♦“ Make yoL^r own planes, clouds, crystals, 
and more graphically simulating die 
actual forces which form them. 

* Exchange DXF and PCX files with any 
CAD, rendering, or graphics software. 

"♦^Interactive PC software, on-line tutorial, 
I60pp Guidebook, 20Q+ example files. 

* Full source code available for 2D and 3D 
versions, supports all major C compilers. 

"•^20 version: $79, 3D- $159, source: $39 

Cedar Softwares 802-8B&-5175 
Rt I Box 5140 Mornsville VT 05661 


Circle 200 on Inquiry Card (RESELLiRS 201 


Affordable Statisfic with MicrostaMI 


Don1 let the low price fool you. Microstat-ll Is a full-featured statistics 
package and includes descriptive statistics. ANDVAS, Stepwise multiple 
regression, nonparametrics, hypothesis tests, canonical correlatton. 
principal components analysis plus many other procedures. Find out why 
MIcrostat-ll Is one of the fastest, easiest-tn-use statistical packages on the 
market. 30 day money back guarantee, Cali or write: 


EcesofI inc. 

8295 Indy Court 
Indianapolis, IM 46214 


Orders: 1-800-952-0472 
info: 1-317-271-5551 
FAX: 1-317-271-5561 


$99.95 



Circle 207 on Inquiry Ccird^ 


Programming Languages/Tools 

P 

RS-232++ 

m 

€ 


Greenleaf Comm++”' Asynchronous 
Comm Class Library 


'-I C++class library for DOS, Windows 3,x and OS/2. 

'-I Device indep)endence through inheritance. 

'-I Supports Zortech, Microsoft 7.0, |P1 and Borland C++, 

□ IBM PC, XT, AT, P5/2 and compatibles. 

□ COM1..COM8, and DigiBoard. 

□ Baud rates to 115,200. 

□ XON/XOFF,RTS/CTS flow controls. 

LJ XMODEM, Kermit file transfer protocols. 

□ VT52, VTl 00 subset, ANSI & TTY terminal emulation, 

□ Hayes modem control classes. 

□ Line and link level controls &: status. 

□ Extensive examples help you get started with OOP 
applications usiirg 
communica tions, 

■ FREE Source Code 

■ FREE Unlimited Support 

■ No Royalties 

■ Money-Back Guarantee 

■ Top Rated Documentation 

&3M 

GREENLEAF CALL (800)523-9830 NOW! I 

_ 

Circle 210 on Inquiry Card. 



^ Make this your "leaf: 

JMP® Statistical 
Discovery Software 



VMP is a 
leap 

forward in 
its overall 
approach. 

It combines 
graphics 
and statis¬ 
tics on a 
workstation 
better than 
any other 

existing product..The ease of use, low cost, 
and the context sensitive help system may do for 
statistics what spreadsheet software has done for 
accounting. 


Interface/Compuling and Telecommimications 
Services News—Univ. of California, Santa Cruz 

CaU today for a free demo disk and Points 
of interest from the leading name in data 
analysis software.-SAS Institute Inc, 

919-677*8000. Fax 919-677 8166. 

JMP is a registered trademark of SAS Institute Inc. 

Copyright © 1992 



Intel Development Tools 

Intel Corporation provided a compietn line 
of development tools to support the MCS*- 
51, MCS*-96, x86, lnte]386™, Intet4a6™, 
iSbO™, i960™ architectures. For successful 
embedded design development. Intel offers 
you a complete line of in-circuit emulators, 
compilers, source level software debuggers, 
and more. Our Development Tools Catalog 
lists all our tools in one convenient guide. 

Call us at 1-800-874-6835, 

FAX 503-496-4633, or call your local Intel 
distributor for your free copy today. 


„ Intel Corporation, DTO 5200 N.E. Elam Young Parkway, 
JF1-t5, Hillsboro, OR 97124 

Circle 214 an Inquiry Card, 




Cross Assemblers, Simulators, 
Disassemblers 



Processor Familiesr 
8051 8096 8048 

Z80 64180 6301 

6805 6800 1802 

6811 6502 68k 

8085 6801 Z8 

Join Thousands of Satisfied 
Customers Worldwide. 


Call: 

PseudoCorp 

716 Thimble Shoals 81 vd., Newport News, VA 23606 
Tel: (804) 873^1947 • Fax: (804) 873-2154 


Circle 227 an Inquiry Card, 
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A DIRECTORY OF PRODUCTS AND SERVICES 


THE BUYER'S MART is a monthly advertising section whk^h enables readers 
to easily locate suppliers by product category. As a unique feature, each 
BUYER'S MART ad includes a Reader Service number to assist interested 
readers in requesting information from participating advertisers. 

Effective January 1,1992. 

RATES: 3 issues“$625 6 issues-$600 12 issues-$525 13 issues $500 
Prepayment must aixompany each insertion. VISA/MC Accepted. 

AD FORMAT: Each ad will be designed and typeset by BYTE. Advertisers 


must furnish typewritten copy. Ads can include headline (23 characters 
maximum), desaiptive text (250 characters is recommended, but up to 350 
characters can be accommodated), plus company name, address and 
telephone nu mber. Do not send l^os or camera-ready artwork. 

DEADLINE: Ad copy is due app^mataty 2 monUis prbr to issue dale, For exam- 
pte: No^mber issue closes on Sqjlember 8, Serxiyarccpy and pay^ 
BUYERS MART, BYTE Magazine, 1 Phoenix Mill Lane, NH 03458. 

For more information calll Margot Gnade at 603-924-2656. FAX: 603-924-2683. 


ACADEMIC COMPUTING 


ACCESSORIES 


BAR CODE 




LEARN PARALLEL PROCESSING 

Transputer Education Kit 

$396 

Kit Includes reedy^do-use PC add-ln board with T400 
Iranspurter, IMB of RAM, and PC irferfaee. Complele witb 
OocamSS and C compilers, aseeTnblar, aource-level 
dabuggerfi. e^iaifipla programa. and isdo pages b( 
docuiwaniaiion i|incL sdiemaiica). Expandable! 

Computer System Architects 

16 North too East. Provo UT 34606-3100 

75S.4CSA raai)3T4-230D FAX (flOl ) 374.23IH! 


HEWLEH PACKARD 

Buy - Sef? - Trade 

LosoTJei ColQfPiti 

DeskJet DranPro 

RuggodlWrller DrallMastw 

Elec.1ro5talic Ptotter? 

• Monochiwie and Cotof 

HP 9000 Workaiailong &nd Vedres etao auailable- 

T. E. Dasher & Associates 

4117 Second Ave., E. Birmingham, AL 35222 

Phona: t205l S91-t747 Fax: (20S) 591-1108 
{600}63Ma33 


PORTABLE READER 

Gattery-operated, handheld reader wish e4K static 
RAM, 2x18 LCD display, 32-key keyboard, ReaL 
Tirne-Clock. Wand or laser scanner. Program 
prompts and data checking through Its own key¬ 
board. Easy data transfer by RS“232 port or PC, 
PS/2 keyboard. Doubles as On-Line Reader. 3CFday 
SSback. 

Worthington Data Solutions 

417-A tn?]aiiii St., Sanha Cruz, CA Bsoea 
(408) 459-9936 (BOO) 34&4220 

Inquiry 701. 

Inquiry 705. 


ACCESSORIES 


ASSEMBLER PRE-PROCESSORS 





RADIOACTIVE? 

Pkjl It on your PC wilh Tins HM-aO RADIATION MON^OR 

Saii^ or pwitor port. DetBCts; A1J«A * BETA * GAMMA * X-RAY. 
MicroR, lOQOUmea !he (lesolhilJon ol slandard golgorcounters. 

Idt brackifig; RADON QAS. FindKHJrtss. New VefsufvS.S 
• WINDOWS. Ptol,- * Backgnmnci < CMmc Rayi * Clautls • Foods 
CfllWNrlto ItK PC MAGAZINE review. »TSB*(3M Tuba 
VlSWMGi'EURO Phow ontere. Mol salisnBd? Full relund. 

80(F729-S3g7 or Tel/Fax:, (302) 655-3800 

Aware Electronics Corp> 

P.O. Box 4SS®. WlhTim^on. DE 19fl07 $ 149.50 


LISTEN up you ASSEMBLER nuts! 

S-ASW Structured Assembler Preprocessor 

* Adds high level verbs lo 266 Assembly coda 

* Generatee ihe most etflelenl code ever 

4> No registers era used In verb garraraUan 

* Can preprooess eny size souroe program 

+ Increase your preducilvity by 400% or mare 
$49 LLmited Time Special Offer so ORDER TODAYff 

Software Tools, Inc. 

625 East Roosevelt Road Suita 162 

Lombard, il. wue Call iTCia) 77^7061 lor InfiJ. 


PRINT BAR CODES/BIG TEXT 
FROM YOUR PROGRAM 

Add bar codes and big graphics charaotera to your 
program. Print from ANY MS-DOS language. Bar 
codes: UPC, EAN, 2 of 5, MSI, Code 39. Epson, 
Ok(, IBM dot matrix text up to LaserJet up to 2". 
Font cartridges not required, $179-$239 30-day 
$$ back. 

Worthington Data Solutions 

4T7-A installs St., Santa CriiZ, CA 95060 

(408) 458^9938 (800) 348-4220 




CUT RIBBON COSTS 

Re-ink your prinler ribboni quickly and easily. Do ail 
cartridge ribbons wilk jusl one inkeii For criap, biack 
professional print since 19B2. You can choose from 3 

Manual E-Zae lnki:r-$39.5a 

Elactnc E-Zee InKar-W^'.SO 

Ink Maaler (Elec!ric)-$1B9.00 

tOOQs of satisfied users. Worrey-feadf 

BORG INDUSTRIES 

525 MAIM ST., JANESVILLE. lA 50647 

1-8(H3-5&3-Z404 tn lA: 319-987-2976 


DISTRIBUTED PROCESS CONTROL 

RSfll-ttme Plan! Aulomation SCADA- Online coMrol 
spflcIficatiDin, dynamic plant mlrrilcs. alarm process lug. 
trends, data arahlving, reporta. rHcJpea, pfoceas ov&rview. 
simolatlan facilbas. Modbus I/O drivars and I/O specificalnns 
included. Psnno syetam $50. Full ayelam S750. 

Contacl: Or. Etienne de Vltliers 

VW PROCESS AUTOMATION 

P.O. Box eS5. Parklands 2121. Soulh Alrica 

Tel/Fax (4-27>-11-646-8298 


BAR CODE READERS 

Keyboard emulation lor PC/XT/AT & PS/2’s, all 
clones and any RS-232 Terminal. Transparent to 
your operating system. Available with Steel 
wands. Lasers, Slot & Magstripe Readers, Same 
day shipping, 30-day money-back guarantee. 
One year warranty . Resaller discounts available 

AMERICAN MICROSYSTEMS 

2190 A Regal Parkway. Euless, Tk 76040 

(800)848-4452 (817)571-9015 FAX (017) 685-8232 

Inquiry 702. 

BAR CODE 


KEYBOARD, VIDEO, MOUSE, AUDIO 

Extend algmlS from PC with EXTENDER 

Split stgnats with COWPANION/PC EXPANDER 
Switch signals amorra PCs with COMMANDER 
Goosts signals up to 600 feel. Conlmt up to 96 PCs 
With one keyboard, monttcw and mouse. 

CYBEX CORPORATION 

2a00H Bob Waltaco Ava., HurrtsvNIo. AL SSSOS 

Phone: 20S-&34-0011 Fax; 20S-S34-0010 


LABELING SOFTWARE 

On EPSON. IBM. OKI dtil matrix or LasarJsl Rexihle 
design on one easy scneffi. Any fomtaVsize. Up to 120 
fielrfa/labet. 18 taxi sizes to T-readable at 100’. AIAG, 
MIL-STD, 2 of 5, 128. UPC/EAN, Coda 39 Rte Inpul $ 
Scanned toges/symbols (PCX}—$279. Olher programs 
from $40,30-day $$ badt. 

Worthington Data Solutions 

417-A lng;illB St., Ssnla Crur, CA 9S060 
(4DA) 456 -9938 (flOO) 345-4220 


BAR CODE PRINTING SOFTWARE 

• MS/PG DOS SYSTEMS 

- 98 24 PIN DOT MATRIX 

• H-P LASER JET/PLUS/SEHIES II 

- MENU-DRIVEN or MEMORY RESIDENT 

• CODE 39, 1 2/8, UPC A/E, EAN 8/13 

^ BIG TEXT a BAR CODE SOFTFONTS 

AMERICAN MICROSYSTEMS 

2100 A hegal Parkway. Eutoss, TX 76040 
(800)648^4452 (817) 571-9015 FAX (817) 685-6232 

Inquiry 703. 



TAKING PC OVERSEAS? We've Got 

220V/11 5V Cenverfers 

Atf Wsttages 

Your Conveners Cat}{e Conoection Source? 

Oablos * Books ■ Compulsr Betterios 

m. Caliki«B's laiocs! TnhSt«r Computef SiippllB & Pads liwntwy 

(SOO) 321-4524 (CA) 

(800) 548-7135 (US/Can) 
ELECTRONICS PLUS inc. 


BAR CODE READERS 

For PC. XT, AT, & PS/2, Macintosh, and any RS- 
232 terminal. Acts like 2nd keyboard, bar codes 
read as keyed data Wilh steel wand-$399 Top 
rated in independeni reviews. Works with DOS, 
Xenix, Novell, Alloy. -ALL software. Lasers, 
magstripe. & slot badge feaders. 3D-day $$ back. 

Worthington Data Solutions 

417.A Ingalls St. Sanla Cruz, CA 95060 
(4DS} 458-9938 <S80) 345-4220 


PORTABLE BAR CODE READER 

Ballery cperaled, handheld reader with 64K RAM, 54 key 
keybo^, real-lime clock, 2X16 LCD cSsplay. and buHHn 
calculator. Supporis WAND, OCD, and LASER. Bulll-ln 
program generator supports multiple programs and 
data files. Interfaces lo PC 8 PS/2 keyboards, ns-232 
taminals, and HAYES campalible modems. 30-DAY 
MONEY-BACK GUARANTEE. 

AMERICAN MICROSYSTEMS 

2190 A Regal Parkway, Eutess. TX 76040 
(800)648-4462 (817)571-9015 FAX (017)685-6232 


Inquiry 704. 
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BAR CODE 


BAR CODE 


CAD 


BAR COOi READERS 

Complete line ol bar code reading tiardwam and eoftwara 
tar PC/XT/AT/PS^2 & tarmlneJs. Reads a)l major 
symboloQlee (39,12/S, UPC/EAN), LaEor acanners, badge 
slot & stripe readers. We asaist in any alalionary 

or portable ap^icalion, SCHlay SS back, 1 year werraniy. 
Reseller discount We speak SpantsM 

BARCODE INTERNATIONAL SYSTEMS 

9190 Palm Carryon Or. Corona. CA 91719 
(714) 277-1917 FAX: (714) 277*1005 


DATA INPUT DEVICES 

Bar Code, Magnetic SWpe ReHilBffi 1 BmariCaitl- Enoodlsr/ 
Reader lor rntcrDcomputers 4 lermiiials, including IBM PS/2 
a ethers, DEC. MACinlosh, ATAT. CT, WyM. Warg. All 
readers connect or ttw keyboard caWe 4 are iransparenl to 
At Software. UPC A 39 print programs, magrwtic encoders. 

£ pcitsble readefs are also avaHabto. 

TPS Electronics 

4047 Tiansport, Palo Alto. CA ^03 

415-856-6833 Telex 371 -9087 TPS PLA 

1 ^0CP526-5820 FAX: 415-458-3843 


PCB & SCHEMATIC CAD-$195 

“EASY-PC" for single-sided and multilayer boards to 
iT'xir with up to 1500 ICs Incluctirg surface mounL 
PhenomenallY fast and easy to use. Over 11,000 
copies sold Needs PC/XT/2aG/3ae HEHC/CGA/ 
EGA/VGA. Output to tasertet/lnkjat/dct matrix printer, 
pan-pEptter, photo ploiier and NC arill. Not copy 
protected. VESA/MC/AMEX welcome. For full info circle 
inquiry # or contact us directly. 

NUMBER ONE SYSTEMS LTDm 

Hording Way, St Ives. Htpitmgtton, Ctemte, England, PE17 4WH 

Tel: 011-44-480-61778 Fax: 011-44-480494042 

Inquiry 711. 

Inquiry 716. 

Inquiry 722. 

READ BAR CODES! 

KNOW-WEDGE Laplop Edition 

Complete with Wand only $199.00. 

Fof alternative hardware or software solutions 

CALL 

COMPUTER RESOURCES GROUP 

e29 Silverdale Dr.. Claremont CA 91711 

VOICE; (714} 624-67:14 BBS; (714) 626-1054 


VARIANT MICROSYSTEMS 

BAR CODE READERS DELIVER 

WANO/LASEa44AGNETIC CARD CONNECTIVFTY 

• Keyboard wadges (IniemaVExtefnaa) lor IBM PC/XT/AT, 
PSiz, and portabtes 

• 143232 wedges lor WYSE, Link, Kimfton tetminals 
- ear code and label piireng GiXlw^ 

• Full twD-year warranty 

• 31H>flv RAoneyHBiack GuBWitoe 

‘ Eictenslva VAR/Dnlar DIscotinlB 

46S60 Ftoaiwit Qtvd,. Suite 206/ Fraanortl, CA 04536/1610) 440-2B7D 
600-666-4aAR FAX: (415) 823*1372 


VIEW CAD DRAWINGS 

SirlinVtEW altows non-CAD users to view AutoCAD 
DWG, OXF S. HPGL files on PCs. Prim, PJol, attach 
notes and hypsr-ilnk betweten tiles. Change views and 
layers. Accuratel Query databases to locate & highlight 
objects on the screen. 

Also, linkabis SlrlJnVIEWaJB allows dewetopers lo add 
viewing capabilities to their own applications. 

Sirlin Computer Corporation 

25 Or^md View Dr.. Sla.t4, Landondeny. NH 03053 

(603) 437-0727 Fax: (603) 437-0737 

Inquiry 712. 

Inquiry 717, 

Inquiry 723. 


BASIC LANGUAGE TOOLS 


CAD/CAM 




BAR CODE WEDGE & WAND: $186 

(U*l *300) AGGHESaVE PRlClNOt SoltwHiB iransparenil PC 
KEYBOARD EMULATION WEDOE DECODER suloselKls All 
popuEar bar codas, wtnh SlAirJtESS STEEU fiuBY^TIP WAND 
(R5'2a2 add $30). MAGhET^C STRIPE Teadera^wrlters. 
PORTABLE READERS. OPTICAL MARK {EasE larm) raaders. 
TIMECLOa<S & licaity onlry Mcurity.. LASERS, CCD scanrois^ 
slol (badge) readers!. SOFTWARE lor bar coda pArrtlfig. Resaflar 
cksoourKs. SO^day money back 

DATA HUNTER 

6101 Medford, Huntington Beach, CA 92647 
(714)092*5461 Faif 714-892*9760 


BASIC TOOLBOX - $99 

Ailvarwad SASIC Knry tor Iho mtois MS BASIC POS T t 

7.1 and QuIckBastc 4.S programmar. Cbmpteie Ht^ry com- 
priaad of naarJy 350 roulinB& mcludtog The following.: EHe 
fnarjpulBtton, sirinig handHng, malhemattoal, infiut fJelda, Mt 
armj^. mouse, array inanagamsnt. memory manipuEatlon. 
doe roullrtea. Ini boxes, 2-D (te acrolliig/Windowtog. mane. 

CALL (409) 632-6510 
AMERICAN DIGITAL TECHNOLOGY GROUP 

PO Box 1375. Beaumont, TX 77704 


CONTOURING MOTION CONTROL 

FROM A PRINTER PORT! 

indaxer LPT™ sollwara $Z43 

NEW VERSION 3 vtSA/MC 

• Conlnils up to six stop motors sirrvuHanoously. 

“ Ltoear and Circular toterpoialton. 

• New foalurss to accommodate machine centrol. 

»Eesy-to-uss DOS device driver. Suiw Manual. 

< CAD-CAM InlerfBce available. 

rt i CcfpWltOri. 1422 AmettiAve. 

Abi 1 rtv Systems pa taooi laisj 0574330 

^ ' FA)£;<21b)S57-7Slb 


Inquiry 718. 

Inquiry 724, 

I 

BOOKS/TECHNICAL 


CD-ROM 




I. T. S. Bar Code Solutions 

Bar codes ere dagy ueinc our FULL tme oE reederc A printer. 
They plug and play VMith your oxisllng CPU/prinlBrAsrmlnsJs/ 
ficiltwere ayctema, rn your office, atoro, tmcli. laclory or 
WBrelxHJsa, ITS' bar code DOS programs print on matrix or 
laser prErrt*ra. 30 day refund. 1 year wajtanty. OEMA/AR/ 
Deafer discounts^ 

International Technalogies & Systems Dorp. 

SSS-K North Berry St., Brea, CA 92621 - Western USA 

13 Welwyn Court, Rk;hmond, VA 23229 - Eesleni USA 
(iN)|221-94S7 il14)fi«0-lUO (SM) 7414775 |FJU)Hfi*2Sa5 


COMPUTER BOOKS OUR SPECIALTY 

OVER 4400 TITUS IN STOCK. 
MAIL. PHONE, SPECIAL ORDERS. 

TAYLORS TECHNICAL BOOKS 

5455 Beft Line Rd. 

Dallas, TX 75240 

214-239-TlCH 8O0-926‘REAe Fax: 214-239-5527 


CD-ROM DRIVE & 10 FREE DISCS 

High Performance SCSI CD-ROM drive: 

DOS/M PC; Eficyoldpedie, Atlas, Mammals, Shareware, 
□anger Hot Slufl, Games It, Wild Places, World View. 
Croasword Cracker, Demonelratlen Disc, $499.00 (Plus 
Frel^l 

Free Catalog (Dversaas sarto SE.oa) 

Hundreds of discs and optical products. 

CD ROM. Inc* 

1667 Cote Blvd., #400, Golden, CO 60401 

Ordere: 80<mi-5245 

Questions: 303-231-9373 Fax: 303-231-9581 

Inquiry 714, 

Inquiry 719. 

Inquiry 725, 


BUSINESS OPPORTUNITIES 


CD-ROM/DESKTOP 




PC BAR CODi SPECIALISTS 

Bar code reaiiers designed for fast, rellatHe, cost- 
effective data entry. They emulate your keyboard, 
so scanned date looks Just like It was typed ini 
Choose from statnless steel wand, laser gun, card 
slot reader, and magnetic stripe scanner. Also, 
powerful Bar Code and Teid printing software. 
Great warranty. Generous dealer discounts, 

Seogull Scientific Systems 

16127 N.E, 24111, Suite 333. Redmond. WA 00OS2 

1 -800-758-2001 206-451 -8966 


BE YOUR OWN BOSS 

The Resellers □evslopment Program contains the 
tnsicle industry mronnation you neod to start your own 
compuier produdB sales business fast, guaranfaedf How 
to set up accounts, order product calatogs, get financing 
from the nation's lop computer producl distributors, 
Unilmiited opportunity ai a cost of only $675.00 

The Resellers First Resource Company 
1B60 E. Pass Rd., Gul^rt, MS 39507 
1-800-524-4909 (601) 896-1775 


im>0 DOVER CUP ART fMAGES ON CD-ROM 

9 All arE bitmaps scanned at 300 dpi. 1 DD's afso hi Post Script 
(Alt lerrttel. 

• Seardi/Hitoew sottwarc for EX}5. WINDOWS and 

• SarnpferliDppysavjtiiiiblc^ $4.00 flch plus 

9 Cali OUT SBS til &12-934-477S to dawnload a pi^at dstoa. 

• S209.OO plus S/M (2.5 rants/lmage) ■ 

Islo Tech Inc. 

800-722-9724 


Inquiry 720. 

Inquiry 726, 


CAD 


CD-ROM/ENGINEERING 




BAR CODE LABELER 

Menu driven program prints Cede39. 12x5 
Codaban ISBA, B, C, all auto UPC-A/E EAN-e/ 
13 & add-ons, DUN-14/16, Avery laser label data 
supplied. You specify height, resolution. Prints 
funclional, low cost bar code labels! 399.00 

SJ Programs 

1127 S. Patrick Drive, S. 18, SatelNle Beach, FL 32937 

TEL: (407) 773-8020 FAX: (487) 773-0457 


NEW! Power Tools for AutoCAD’ 
GT Express Prefessienol™ 3.0 

ThO Leading DIoplay Ud Software. IrrclUdBer 
« Up to 1280 Jt 1 024 Tfieoluikifi imd 256 cokJifi 
« TISA VGA, Super VGA, 85i ifK SPARC 

• Ftsdcon’^-user DefinaPte Menus 

• Powerful Ufflilies 

• AutoCLIC’' - Productivity BfeaJrttirough 

ARTIST SOFTWARE 

Free Demo Disk 

1 -800-889-9670 Fax # 612^1-7802 


ADA RESOURCES ON CD-ROM 

9 OompltDrs, Source Code, Tulor, Language ReferenDS Marwaf. 

9 Fully vHbdBtBd IrrEplementotnn at the Ada programming 
language. 

■ TV megabylBG dl WhUeSGitoE Ad^ Rfipoatory SdttHarS. 

• 286/306 or SaO-onty corrpters available, 

9 Call diir BBS to downloeri & dslailsd dento of the produCL 

BtXJ-72Z-®724 (Voice) 

Islo Tech Inc. 

Inquiry 715, 

inquiry 721, 

Inquiry 727, 
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COMMUNICATION/VOICE MAIL 


COMPUTER SYSTEMS 


DATA/DISK CONVERSION 


VOICi/FAX MAIL HEADQUARTERS 

Affordable; Full Feauired; Menu Driven Voicemail 

• Blgmouth $195 ^ Fascmoirth $99 - Telemailtet $79 

* Tavls Talk 4 Ur» 9 r (Hardwara/^ftwaia) $1495 

• Tavis VoicB/Fajs Mail (Handware/Sottware) SI 995 

* Custom Sollware Application Spacialisi 

(KCI) K.I.S.S. Communicattons^ Inf 1 

34 Robbie Ave., North York» Ontario M3H 1Y4 

Voice (416) 633-0351 Fa* (416) 636-6512 


MULTIPROCESSOR BASED SYSTEMS 

os $50 up; LarVWan Balch job Qlng S Scfietluling $99, 
Ramola Conlttil $60 up. iMuttl-PC's: e.g. 486-33=$999, 386- 
33^4690, 2e6-20=$3e6; (case + tMeg + 1.44FD/1DE + K3). 
Ci^mpanant&; Mulliprocc££Cr, Transputer a accsieralor 
cfljda, Svga, Hd, flam. MulInPc housing, swfchoe 8 cabfes, 
elc. Apps: Neural Nals. Dlstdbuted A^.. Al. Your single 
souioe for Lan/Wan/Pc mulCprooessing. 

MB Scientific 

7432 Lake Willis Drive, Ortando, FL 32621 

PH: (407) 23B-1451 FAX: (407) 238-0324 


QUALITY CONVERSIONS 

ID or InoiTt vimialEy 

ANY TAPE OR DISK FORMATI 

Horan Data Services converts arKt tra^slales data to/fram 
S-THACK TAPE, 34B3,3MU, 4UM, CARTRIDGES 

AND ALL SIZES 4 DENSITIES OF DISKETTES. 
Thousands Ol fonnals SJHiportBd aiduding EBCDIC. ASCII, 
dalabasea, dedicated and PC word processors and lypesetfars. 

Ccill 1-^800-677-8885 

Houtfi 3:00 AM to 5:30 PM Easlam TIitih 

BIT Main Stnaet, Third Ftdor, CIndnnall OH 45202 

Inquiry 728. 

Inquiry 734. 

Inquiry 740, 

COMMUNICATIONS 


CROSS ASSEMBLERS 





5DLC, HDIC AND X*25 SUPPORT 

Use Sangoma hardware and software to provide rosi 
afloctive^ robust and aasy-to-use SDLC, HOLC and 
X^5 llnlo Irom MS^EX>S, UNIX. PC-MOS. etc. 

All real liroe communication luncbons pertonrEd by 
Inlelligsnl oo-prooessor card. 

Full function RNA amutation packages also available. 

Sangoma Technologies Inc. 
(41 G} 474-1990 1 -800-388-2475 


CROSS ASSEMBLERS 

Fast, raliauis wilti unllinlletl lenglO uT sourc« coos, (^andilional 
assembly, ccmple-te set of arMimelic and logical cperatcrs. Dpilonal 
lisliiiid wth stutflil CrbSi-rtfer'Snce Table. Mce i100.00 eacEi, 
SIMULATOR-DEBUGGERS/DISASSEMBLERS 

We offer esfielfenl full-funclioi! sirTiLfalCirs wllh huHt-ln dfeassemWerS 
iDr the 8E148/49,8051/52, SOSIt^S. ant) ZSQ umtroiiets. antf now tOr 
the 8098 and 8(IC195, with Ihek unlqu? leaEurgs luily 

Priest from $200 to each, with ^.00 dtscounis tor xUli 4 

$IM packages. 

Lear Com Company 

2440 KIptIng SI., Sla. 206. Lakewood CO 80216 
(303) 232-2226 FAX (303) 232-8721 


IBM PC^ TO ^HP FILE COPY 

FASTER EASIER TO USE 

Update version uses windows: Call for free dsmol IBM' 
PC <lo> HP File Copy allows IBM PCs, PS/2, 
compatibles to interchange tiles with Hewlett-Packard 
Series 70. 80. 200. 300,1000, 9000s. 

Oswego Software 

Box 310 708/554-3567 

Oswego, IL 60543 FAX 708/554-3573 

Inquiry 729. 

CROSS DISASSEMBLERS 

Inquiry 741. 

RS232 DATA ACQUISITION 

READ DATA FROM ANV SERIAL DEVICE 

directly into ANV RC appfication-as If typed irti No 
hardware, No programiningl Many advanced 
features, 2-way I/O etc, CALL FOR FREE INFO. 
DOS ver, $129. Vi/Indows $199.100% Guaranteed! 

T.A.L. - SOFTWARE WEDGE 

2022 Wallace Street, Phitadeiphia, PA 19100 
(8601-722-6004, (2l5)-763-2620. Fai: 215-763-3711 


PROFESSIOHAL OEVELOPMENT SOFTWARE 
ASSEMBLERS/DISASSEMBLERS 

8051, 8048, 8096, 8080/85, Z8O/180 
ZeOOO. SPARC, 6800, 6809. 68HC11. 580X0, 
550^C02, 6301. 9900 

COMPLETE, OPTIMIZED DEVELOPMENT TOOL SETS 

FOR The engineering professional 

CALL (408) 773-8465 

1 r\r^tor\w^ PO BOX 619a&, SUNMTVAl£ CA $4086 

LUui IbUrT fax: (^oa) 773 B46a 


CONVERSION SERVICES 

Convert any 9-trad( magnetic tape to or from over 
3000 formats including SiT. Sltf", B" disk formats 6 
word processors. Dfsk-to-disk conversions also 
available. Call for more Enfo, Introducing OCR 
Scanning Services. 

Pivar Computing Services, Inc. 

1G5 Arlington Hgrts. Rd., DepI, #B 

Buffalo Grove. IL 60089 (800) Convert 

Inquiry 730. 

inquiry 736, 

Inquiry 742. 


DATA RECOVERY 


DIAGNOSTIC 




RACK MOUNT MODEMS 
MULTI-PORT INTERNAL 
MODEMS 
(505 899-3393 

Eliminate the clutter or individual tnodents In multiple 
channel and cenlnal sita Installations. 

Wdaly af rack mount and multi pl«-mndsm eiiclo&ijres. Muftlplo 
channel Inlental misdem^, Mullioort serial ar^s, Stale driven and 
mEiltitaskIng cammunicatiDn tools lor ASM. T", BAStC. Seriat data 
EcmmunitialiQn ana^B softMare. 

VENTANA TFIANSACTION SERVICES, INC. 

3301-R Cwfis NW. AlbuquflrquF?. NM 37130 


Lst yr dta? 

We can find it, 

■ 95% success rate * Fast turn arourid 
• Priority service available • Clean roorn 
■ Sorvlcing Novell, DOS. Macintosh, SyQuest 
and rernovable media, Unix, Xenix, OS/2. 
Banyan Vines, Bemculli, Sun and more! 

ONTRACK DATA RECOVERY, INC. 

6321 Bury Drivs, Eden Praide, MN 5534e 

1-800-872-2599 • 612-937-5161 


SECRET WEAPON for TECHNICfANS ONLV 

Rorida Engineer Robert Hurt hfita developed YOUR new Secret 
Weapon to resurrect dead PCs. Par::KelPOST test card is 
LOADED YVlth realufBS to redkica your trniibleehoerilrtg Ume. hut 
smatl enough to hide in yourpockel. Indudes 180-page pocl<et- 
stzed manual PACKED secrel IttId, djdgnr^etiC: software, 

and FREE Iflch support. Esperts say PocketPOST ts a ■‘potent 
weapon againel compular Hie." fCo^uter Shopper. Maiy 92). 
Compallble wllh XT, At. ISA ELSA MIcrtiDhannsl. Call NOW 
for details. 

DATA DEPOT Inc. 

1710 Drew Slreel S5, Clearwater. FL 3461S 

813-446-3402 FAX 813-443-4377 

Inquiry 731, 

Inquiry 737. 

Inquiry 743. 

COMPILERS 


DISK EMULATION 




FS: PASCAL 

Compile your Paiscal Program lor OdSBO protected 

mode. Foryet about men»Ofy limitatkirs. Gain speed- Fully 
oompalitals wllh TP 0.0. 

Royalty-lree Dos sxfender. Over 250 new ttinctkiris. Starting 
with $150. 30-d4y ironay-bai^ guarantBo. 

To order call: 1-S00-a34-FS[K: 

1-716-520-4197 

Fax: 1-716-575-6036 

Frontier Software Deveiopment Corp. 

68-30 Harrow St,. Forest Hills. New York 11375 


Now^ ^e're 
ONTRACK in 
London Too. 

ONTRACK DATA RECOVERY 
EUROPE, LTD. 

Sunvy UiusitL 34 ST., PWWi; SinYff)' KTl tfR UK. 

0608-24^39-96 • 44-61-549-3444 


New SRAM Disk Emulator 

4 to 64Mbytea • Hq MOVING PARTS • 

NO SOCKETS ■ ROBUST ' RELIABLE * FAST 

Ah SMT • NDfT-VolHtile 

Fils ATISA bus • DOS oompalible 

No eKtemal software required. Fnorr $1590, 

BUSINESS MACHINE INTERFACES INC. 

1 800-663-4605 (USA) 

(416) 756-9477 FAX (416) 756-4118 

inquiry 732. 

Inquiry 738. 

inquiry 744. 

COMPUTER INSURANCE 


DATA/DISK CONVERSION 


EDUCATION 




INSURES YOUR COMPUTER 

SAFEWARE CortiputenowiTers coverage provide® 
replacement of hardware, media and purchased 
software. A® litUe as $49 a year covers acddsnts, 
theft, power surges and more. One catl does it alt. 
Call 8 am-10 pm ET. (Sat 9 to 5) 

TOLL FREE 1-800-848-3469 

(Local G14-2fi2-US59) 

SAFEWARE, The Insurance Agency Inc. 

THE #1 CHOICE 
in disk & tape conversion 

lor many leading coTporatlons, government agencies, 
law firms, and companies In every industry^wcMld-wide. 

Free lesl • SeUsfactfon ggaranieed 

Graphics Unlimited Inc. 

3000 Ssoond St. Norlh. Minrwapolls. MN 55411 

(61 2) 566-7571 FAX: (61 2) 568-6783 
1-6D0-745-7571 


B.5. & M.5. Iri COMPUTER SCIfNCE 

The AmBTipafi Ir^tLite Ibf Cornpuler StienceE oflpip an In- 
deplh correspondence program to earn your Bachelor of 
Sciartca and Moatef at Si^ncB dagraos In CempiJlBr Sdenca 
at home. B.S. stibjecls coveied are: MB/DOS, BASIC, 
PASCAL. C, Dale File Processing, Data Slruclures & 
Operating systems. M.5. program includes subjects in 
S^lwere Englrieerlrig and Artificial Inisilgance. 

AMERICAN iN5T. hr COMPUTER SCIENCES 

21D1-BY Magnolia Aw. Soulh. Sta. 200. Birmingham, AL 3S2B5 

800-767-2437 205-323-6191 

Inquiry 733. 

Inquiry 739. 
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ENTERTAINMENT 


HARD DRIVE REPAIR 


INDUSTRIAL COMPUTING 


DESKTOP MODEL RAILROADING 

Lay ouJ some ir^ckt Design with precisioni CAD tools 
InducSiig ruler, grid, zoomn unique auto-curve tool, 

Skefcf} some sceneryf Use color art loots to drew liees, 
StnJCtures, rivets, labels, logos. 

flun some tminst Make custom trains, operate switches, 
speed controls, onoouplers. waybills, loads. Watch for 
tunnete. bridges, crashes. 

Design Yoer Ctwn HetiFoaO $59^^ 

Abrocodcata 

PO Bcmc 2440, Eugene, OR 07402 
To order or requesi tree catalog laOD) 451-4S7 ^ 

I niquitiefi: {503) 342.^3[]!3fl FAX (503} 683-1925 


Inquiry 745. 


Go, NEMESIS, Go 

Go - a Zen game So appeafing, tl has endured 4, 000 
years. So usefij^gowemrrMnls sluSy ft 
NEMESIS Go Junior enllces novices of any age. 

NEMESIS Go Master DetuKO sabafes ihe addicted 
Windows. Macintosh and DOS versions avallabts. 

Chaos Manor t/sePs Choice Award {BYTE/7990} 

Toyogo, Inc. (SOO) 869-6469 

PO eoj( 25rm^y. Honotulu, HI 96825^5460 

(SOB) 396-5526 fax: (BOB) 396-4T26 


Inquiry 746. 


FLOW CHARTS 


Have you seen the latest breakthrough in 
software diagramming? 

AOS Oid^amrpdfis a MIcrosotl wicvdows 3,0 drawing 
tool that aJtows you lo create complex software 
diagrams faster arid mora easily than ever before! 
Call for your free tnal disk focfay' 

$250 Atlantic Design Systems 

77 Sprudewood Df., Gillord, NH 03946 

Phone: (800) 74fr609S or (603) 524-2043 
Fax: (603) 524-3657 


Inquiry 747. 


FLOW CHARTING 3 



- High 

del matox or laser 

- Muiii-page etteds-. 
portmll or landscape 

~ lmpcift/0}(pcirt capabiliiiss 
• 36 shapes. 10 fonts. 4 line styles 
_ _ Cafl terftaa ctemp 

PATTON & PATTON SO0-S25-0082 ext. 1317 

S oft were C o rpe ra 11 q n Jfl&CocfManeCi',. Misiiair hiii. 

See our atS page UO 


Inquiry 748. 


WINDOWS FLOWCHARTER $129 

RFFtow 2.0 [s a prolesaionsl drawing tool for 
flowcharts & org. charts. Requires Microsofl Win¬ 
dows. 100 shapes auto adjust In size. Diagonal 
lines and curves. Auto line routing and re-routing. 
Click on a shape to bring up a sub-chart. Move 
charts to other apps. via the Clipboard. Cedi far free 
trial disk. 

RFF ELECTRONICS 

1053 Banyan Gourfr Lqvetarfo. CD 80538 
Phone: (303) 663-5767 FAX: (303) 669-4889 


GRAPHICS SOFTWARE 


FREE TECHNICAL REPORT! 

Just request into about Ihe . 

“CAD/CAM Developer s Kit " Series 

C Ubrarles lor CAD4^AM. Englneeflng and GtS AiipUcattons 
650+ routines lor DkF iihfAjVou^ut, graphical display, fina^ 
aff/elllpsevTslUFtB epltne consUiicttorVediting, and much more 
ttian can be cteecrfljed hara. 

Phone or FAX (617) GOO-ASSO for rriore infprmatkMi. 

Building Block Software, Inc. 

371 Moody Street. Waltham. MA 02154 


Inquiry 749. 


capacitv 


LOWEST 

lO-29Mb 

$69 

DISC DRIVE 

30-39 

79 

REPAIR 

4CM9 

105 

PRICES 

5<H95 

139 


86-12Q 

159 

jb TECHNOLOGIES INC. 

12M60 

17S 

5105 Maurssfi Lans 

161-350 

219 

Moorpark, CA 93621 

3S1-700 

019 

Phonsi (600) 669-0909 

Teal* Evalualion 15 

FAX: (605) 529-7712 


Inquiry 750. 


Pre-Owned Electronics, Inc™ 

the Independent Provider, serving the Dealer, 
Professional, Corporate. Dovernmant, and 
_EducaHqnal Buyer since 1935 _ 

APPLE® JJ & MACINTOSH ® 
SYSTEMS * PARTS > EXCHANGE REPAIRS 

Calf for a Catafog. .,800-274-5343 
INT'L: B17-275-4600 * FAX: 617-275-484B 

205 BURLINGTON ROAD * BEDFORD, MA 01730 


Inquiry 751. 



Inquiry 752. 


Portable, Rack-Mount Industrial Computers 
& Single Board Computers 

Desart MlcrosysteitKfi ottem nrgqiQdiZHd parlabte and rack- 
moOTl indiHiral oompatei systems The PortaRack Is 30 lbs., 
a-stot£, sdncialt alumrnijm, 200 Watl power supply, and can ba 
rBOk.moiin.(ad pr carripd: Haglempurift pomputers of $, 10, 14, 
and ZO-sicle with passive backplane or motherlMtetd design. 
Extendad Imi-yBar wananty starkdacd- All U.S. ntede. 

Desert Microsystems, Inc. 

P.O. Box H, Marenn Valley, CA 92556 

(800) 683-0446 


Inquiry 756. 


INDUSTRIAL SOFTWARE 


RUN A PLC, CMC. DATA LOGGER DM YOUR PC 
using eur PCLog environment 

PCLog 1$ entitefy writteri in C. ft easily fransfomis your 
PC mtb 3 system Uiat runs Indiistiiai a[^!lcatlop$. 

OOm WAIT! Dpwntoad yqwrftBe 0fM(3 now at (142)453165 


EISIST 

ElectroniD Systems 

Vw BrorioliJii. 15,15533 Casale WTO, Italy 
PH. 142/451987, FAX. 14a'451M8. BBS. t4MS3tS5 


Inquiry 757. 



Inquiry 758. 


MYLEX MOTHERBOARDS 

366 33MHI, 64k IDE. SSPSFP $ 596 

3068* 2aMHz, IDE, ZSPiPP 340 

466 5Qr33MKj. 64k cache (behyj ISA 1195^896 

4S6 6C^33MHz. 128k, EISA 199S^143S 

exEOeo 0 EiSATHGA Graphica Adapter 1179 

DCE 376 EISA/SCSI Adapter 695 

LNF 390 Networif Iriarlaca ter BISA 32-Btt 32S 

2 Year Warranty Fat^ry Service 

EXyUlNX, Inc. 

Beautilul Butialo, New York USA 

(600) 902-5469 FAX (716) 682-9650 


Inquiry 753. 


LANS/SOFTWARE 


NetRunner/Fr«eLAN NOS 

Hie most leliabte and lowest cost LAN soltware 

NetRuraier Heirsote Control, Ftomote Pririlinig, File TrarSfer. 
Rarttete Exaculten. Runs dq NetBIOS. Novell, and ModonV 
RS-232. Starter Kk; *24,95. Unlimited: *99.35. 

Fr«eLAN NOS: Fite ShaNng, Printer Sharing, F|la/Ftecord 
Locking, Printer Spooling. NetBIOS haeed. rvon-dedicAts 
solubon. Runs on Ethemats, Arenots. and SeNal Porte. 
SterterKII: £39.99. Unlmited: $149,95, 

Crystal Computing Corporation 

P.O. Box 9527, San Joss CA 95157-D527 

T«l (800) 726-6209 (406) 446-1522 Fax: (408) 998-2899 


I nquiry 759. 


HARDWARE/COMPUTERS 


LAPTOP COMPUTERS 



SC/FOX™ EMBEDDED COMPUTERS 

PC Pmllel Ctexootewr Boaidft: 15 MIPS m 50 y PS bci^ 

iisint1lHSC32 37-bllCPU or ina l&bit Hinii HTX 200^ 
yill MdEteriSI? W ^Sterii ConteHlar SBC: 1Q MIPS wg 70 MIPS burst. 
us« FIX 2000 cpu. ^1 .2 Hr, 1 ptr pong, lo 540K bytitg. 

StHKFAlane Stegte Sdaitl Conifitififi: 10 MIPS^a 60 MtPS butd. 
or lOQsrlOOmm Eurocate-^ usfig either SC32 w mX 2000. 
kbM ter eriiarkfad taaPlmfl control, data do^telbon. rotiotxs, and slgiHl 
pnxs&Hig. DEM uHwgie devtiOfxnent gj^sl^ hkAkIhI. 

SILICON COMPOSERS INC (4i5! 322^7*3 

208 California Avenue, Palo Atto. CA 94306 


SAV£/| LAPTOPS‘NOTEBOOKS |S>tVef 

TOSHIBA - EVEREX - ZENITH • AT & T - TANDOM 
AST • SHARP • BONDWELL • ALR • LI0REX 
PANASONIC - ALTJMA ‘ LEADING EDGE 
PACKARD BELL • SAiVtSUNG - NEC • Tl * COMPAQ 
• Wfl ALSO carry accessories and soflwane * 

Computer Options Unlimited 

12 Maiden Lane, Bound Brcxik, NJ 0BSD5 

CALL: (BOO) 424-7676 Need Help?: 906403-7959 

9-9 M-F 9-5 SaL 6 days Worldwide Sales 

Inquiry 754. 

Inquiry 760. 

SDK-386™* 

"3S£ Is a itAddmark vt imel Corporation. U»d by pormlcalon 
BRAND NEW AND AVAILABLE ONLY FROM URDA, 
INC. along wllh the URDA SDK-e* and SOK-9e edu- 
calioriat ha^teers and rmicraprocasGor davalopmanE sys[em£. 
The URDA SDK^SI will he avallatrie next year Other 6, 
18. and 32 hit eyfilems ara avaitehto. 

Phone URDA, Inc. 

1.$00-338-0517 or 412-683-8732 


IBM CONVERTIBLE 

MEMOn¥-l28K $79 256K $225 

MODEHS-Stendard $75 Enhanced $175 

CRT ADAPTER-lar monitory $99 

SERIAILPARALLEL ADAFTBFt-$129 
HONrrOBS-Monochrwne *59 Color SI 09 

COMPACT Cartvlnq Casa $39 

ENHANCED LCt>-$79 BATTERY-^ 

HARD DRJVES-20 Meg-*495 40 Mw-*e95 

MORE ACCESSORIES AVAILABLE 

COMPUTER RESET 

P.D. BoJt 4817H2. Gariand, TX 75946 

Phone (214) 276-6072 BBS A FAX (214) 272-7920 

Inquiry 755. 

Inquiry 761. 
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LAPTOP PERIPHERALS 


SECURITY 


SOFTWARE/ACCOUNTING 


ACOUSTIC ADAPTERS 

ISl€W oaoo bps 

• Wolid Dam CofHiectkifi 

“ TO 9600 ^JS etTOr fr^e [w V 32^/ 42 motlarn) 

• For Exscutives, JcjumaSIsls, Sales Professionals 
- RJ-i 1 Moasm C^necilofi 

• Self Test, Auto QnOI 

• Smallest, Most Adaptable, f^e In USA 

• Call for taweef pried in the mdueiry 

Infonncition Machines 

Wootfiand Hills. CA 

(Bia) aU'STTS FAXl: B1»«B4'5B53 


Inquiry 762. 


YOUR SALES MESSAGE 

about me special oompuEar pnoduci or service 
Ibat you piowide belongs in print 

THE BUYER^S MART 

can help yoj reach computer protossionals and 
produce valuable Inqulhse for ypur coinpanyl 

CaH MSTQOt G HECJe for more InlcnnaElan 

603-924-2656 

Fax: 603-924-2683 


Inquiry 763, 


PROGRAMMERS TOOLS 


C and C** OOCUME/Vr/mOAT TOOLS 

- C-CAU- (SBS| Graphtc-lree el calleirfcalted fiererchy. 

• C-CHT (S69) Gonarate, trsert, update commen t-bloda. 

• C-METRIC {$59) Palh oqatiptejdty, ItneB/elrntB/oommeJito. 

• C'UST ($69) Lisl. Bclion-clj^ram. letormal pn^raira. 

• C-REF ($59) LdcalrglQbai/paremete r crossr^tefe rpnee 

• C-OOC ($199) AB 5 as 1 DOS program. <-15,000 lines. 

• Professional (5299) $O,DO0 Snea, DOS, OS/^ WlocfeMS. 

SOFTWARE BLACKSMiTHS INC. 

6064 SE. Ives Way. Mlssisaauga, ONT, Canada L5 Mh4M1 

{416) 8S8-4466 


Inquiry 764. 


Boost Your BASIC! 

ProBaa adcis 936 pew cormnaRcta la QB and PDS. 
Written in assembly for blinding speed, PreBas makes 
yqur programs fast and professional lookingf Easy to 
use. mon 0 y“bflck guaranlee, Nine other add-ons for 
BASIC and Visual Baste avaJIable^aJI tor your FHEE 
copy of “10 Easy ways To Boost Your BASiC” 

TeraTech (soo) 447-91 20 ki 11 

DepI Bee Sulla 360, 3 Choke Cherry Fte.. Rockville, MO 20656 
(301) 330-67i4 Fax {301) 963-0436 


Inquiry 765. 


PUBLIC DOMAIN 


FREE SOFTWARE for 

TRY US! GET 15/5.25’’ or W3.5" disks full of our 
besi £G|Ung software-FREEf Games. 
Windows “ utJllties. business, educational. 
reNglon, home/heaftb. Pay $5.00 shipping/ 
handling per collection. Credit cards only. No 
foreign orders. Calf today! 

SMC SOFTWARE PUBLISHERS 
(619)931-8111 ext. 511 


Inquiry 766. 


ROM BIOS UPGRADES 


AMI, PHOENIX & MR BIOS 

Upgrade your IBM PC, XT, AT or cumpalible. Alsp 
3&6SX ii 3S6 versions, Supports 2 userndefined hand 
drives, 10V102 KB, 360, 720, 1.2 & 1.44 floppies, 
setup in ROM. AH Video. Windows 3.0 Diagnoslic in 
ROM AMS 286 & 3S6 versions only. CALL. New 
version Just came In. 

Advanced Software 

a Stiles Road. #1A. Salenn. NH153079 
800-835-2467 803-898-2362 
Faxt 603-890-1185 


Inqulry767. 


FIGHT PtRACYl 

* EVERLOCK3.0 ★ 
SOFTWARE COPY PROTECTION 

New Option Board Befe-New Remele Registralion 
Naw CPU LOCK-CD ROM LOCK end more 

* EVERKEY HARDWARE LOCKS ★ 

Ax-Tech Software, Inc, 

Ca(f for a 201 East Franklin, nidwiond, MO 64005 

FREB (BIS) 770-2700 

Demu (800) 227-0644 FAX tai 9 ) 770-0390 


Inquiry 768. 


THE ULTIMATE COPY PROTECTION 

* Compiaely' menu dmen Oufto 

' Dafaila ill HwthviFalSPtlWQre Copien The 

■ NuSuwCe Ctxte Changes IVjyB fo 

> MullDpto Layering PtolKf YawVatuaO^a 

* No Madia Satimra inv^stntBnJ 

* Fulll Hard Disk $ LAN Sfrawd 

' Unllmlsd MetarIng, FR^Dema Disk 

STDPVIEW'“ STUPCDPY PLUS'“ (600) 879-2224 


BBI COMPUTER SYSTEMS, INC. doi}87i-io94 

14105 Heritage Lane, Sllvei Spring, MD 2QS06 

FAX: (301)460-7545 


Inquiry 769. 


Cop's Copy Lock II 

The professional software protection with 
TRUE Machine Install. Option Board safe. 
Supports OS/2, Windows and Trace, 

LINK Computer 

Inti: * 45 31232350 Fax: + 45 3123844B 
US/CAN: 800-344-2545 FAX: 408-923-7061 


dBASi BUSINESS TOOLS 


• GENERAL LEDGER 
" ORDER EWTWY 

• JOB COSTING 
- BILL OF MATLS 

• PAYROLL 


- PURCH ORD/INVKTORV 
ACCOUNTS RECVABLE 

• JOG ESTIMATING 

- SALES ANALYSIS 

• ACCOUNTS PAYABLE 


Sg9/$ig8ea.4a&M 
dATAMAR SYSTEMS Cred Canicheck-COD 


B586 Mlrannar Place, San Diego, CA 92121 

(619) 452-0044 (800) 223-9963 


Inquiry 773. 


SOFTWARE/BUSINESS 


DATA ENTRY SOFTWARE 

Full teatuned, heatfe-down data entry 
with two-pass venficalion, edit lar»gua^, 

□peiBtor BlBls, mucli rrorie! Designed tor 
Ihe PS/2*. PC, XT. AT or compeUWas, 

PCs horn $395 LAf^ vefslori available 

FREE 30 day trial 

CfMTiputor Kayas Taf; £06/775/6443 

21929 Makah Rd., Fax: 206^6-7210 

Woodway, WA 98020 USA: 800/3560203 


SOFTWARE/ENGINEERING 


Analog 8t Digital 

Circuit Design & Simulation 

/bfW/rtdbws"“ & m Macintosh™ 

spice" Sl3Q/ed, G'Logic"_ 

MOSFETIUTJFn^i diNiis. I Dvflr tOOcompwanils. 

Translenl. Ac, DC ^tafysss. Inteisctlvs and slmutaltotia. 
Graphs & Elites results. I View rasnlb In llmkig diagrams. 

Grefililcsl Sc^mstlc Enjiy 
^ hlow in use St ever 20 m^ar unfvcralltes - 

Bei ge Ba g Software pir; oi g) 

715 Barcla^. Ann Arhor, Ml 481 OS Fax; (318} 563-0725 

Inquiry 774. 


BIT-LOCK" SECURITY 

Piracy SURVIVAL 10 YEARS proves elfsclIvenesE of 
pewarful muttilayered securlly. Rapid decryption 
algerlthitris- PARALLEL or SERIAL porf-lraesparenl 
security device. Complemented by economical KEY- 
LOK'« and muHIfaaturad COMPU-LOCK'“ incljding 
countdown, tlmsout. data encryplion. and mulliprcducl 
protection. (Doa/Unbi/Mao). AJso. access centiol- 

MICROCOMPUTER APPLICATIONS 

3167 e Otero Circle, LItHelon , CO 601E2 

(303) 770-1917 


Anqlqg Circuit Simulation 


PC and MsiiliitfNh CAE 
I' SEfietnHiiE Eidry 
SPICE SIniulilDr 
I- Mnnle Carlo Analysis 
PsratmdsrSwaaiilnBi 
Flltor DBsiDn 


^ fmasskut Modal Utrtriet 
Waveforin Analysis 
W Ftepori-Qaalily Planing 
^ Full SRCL gragramt dorlloi 
il 135. CnrngMe syslams 
immirn 


P.O. Sox 710. Sen Pwtro. CA 9073^-071 h | ft fl IC A A 

fAX; f I f IU A Vi i 

Can ler your Free Derno and lefOTmation klL 


Inquiry 770. 


Inquiry 775- 


OPEN SYSTEMS ? 

Technical CrImB is both Rmfrtable and Low Risk 
AM/CrySye'" gives you the Banking (odu&try Solution 
$ US Bdvi. Appruvod Methods 4 Uax. Portgrrnenco, Min. Meinoiiy 
0 Extornai IS imemal Kei® C Kay Manager and DiatritMitor 
^ PrniocL AutfwntJcaiQ Data C FUflS, Bases, Miteln. MessatNS 
4 Multiple Intiriddked ArralitQ 0 Intarbces and Utilities 

N L J Systems Inc. 

PO Box 103, 5051 Nesttun, NORWAY 

Int i: +47 510 5620 Fax: +47 510 5621 


Inquiry 771. 


SHAREWARE 


THE AMISH OUTLAW 

SHAREWARE COMPANY 
******W*A- FREE *■ W * * * A *-* 

WITH EVEfly OflOEfi ¥00 WILL RECEIVE A GREAT NEW 6AME 
NOT LISTED IN OUR CATALOG ABSOLtfTELY FREE 
ALL DISKS HAVE EASY-TO-USE MENDS 
SIMPLY TYPE "GO" TO ACCESS PROGRAMS 
$3.DP PEtt DISK !-9 - *2.50 PER DISK 10-UP 
3.S" AND 5.25" DISKS SAME PRICE 
(IBM PUBLIC domain and SHAREWARE ONLY) 

3705 RICHMOND AVE., STATEN ISLAND, NY 10312 
1-(SM) 947-434S ar tTIB) 317-0196 FAX 1-(7I8) MS 4786 


Inquiry 772. 


4-BAR SYNTHESIS FOR THE PC 

iittrodiKing LMr.links, voftton 2,Q. ih* itmathc linkag#! d«ifgn 
pnekagn lor llw nc nwlrentnonE. Tne loMware v«3iici in at^ MS-DOS 
mscniw EGA {iHplay and 51EK minimum rtwmorv. You tan sjwcliy S 
end 4 pnoiilpivpjlnl probieittt and htiv4 dw pmgniit<[i e^vunl you wHh 
thouHnds of pwaibi* scHutlont w SoImUpr Mapi with 'G«d' and '6«d' 
uniciigM rogtonairotn wiilcti ^ ma^ctiooie any on« and htHy tirWyn R* 
hlwnnlic chorfdwIviKs^. You iftny aioQ atirnaia dia mkago.. add driving 
dyitde. dravr hach^round goomalty, and msny olhsr faehires tlM Is sr 
ONwr package lor riocchanical da^gnora. Pncaj SlfU.CKl^ uileractiva 
Diafw.SSJXi 

Lear Com Company 

2 *« Kipiimj SI. SiD. 20 B, Lakewood. CO Boats 
(303) 23^2226 FAX (303) 232-6721 


Inquiry 776. 


CAE SOFTWARE 

■ £CA-2: Aesleg Circuit Simulator * AC, DC, Tranaienl 
Analysis • MonlsCarla. WCA - IrtteracUve/TuQ runUnedr 

■ SAUNA: 3-D TTiermal Aralyeis - PC Bds, tieal sinks. & 
enclosures • All HT rmxtes • Thermal parametsrs library 

■ ACTIVE: Switched Cep & Active Fiftere * Order 1-50 □! 5 
cascaded fillers • (4S) topologies * (S) Types 

For FR EE demo call: 

Tatum Labs Inc. 

1207 NOflh Silo Htege Drive, Ann Arbor Ml 46100 

_ (313) 663-B81D _ 


Inquiry 777. 
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SOFTWARE/GRAPHICS 


SOFTWARE/LANGUAGES 


SOFTWARE/SCIENTIFIC 






TIFF, PCX, TARGA, GIF, DIB, BMP, WMF, WPG 

AccuSoft Image Format Library 

Import, oxpod, convi^rl, display apd prinl imo^as.. DOS & 
Windows veFstors indudatJ in one low priced, royally free 
package. Sampla ap^llcatioris wJlh comjplaEe acurDS cods. 
Conipatible wilh all major C, compiJerB and all WmdoiKS 

langoagas. Supports sN flavors ol e&c^ IcHnnat up to £4 
Uils/ptjwl. 30 day satislactioo guaraotee-1295 

AccuSoft Corporation 

160 E. Main St., Wsst&nfo. MA 01581 
(BOD) 535-3577 (5081 890-2770 FAX (508) 8889662 

LeamAdol 

Increafia youf value and producUvily by learning to master 
the first jniwefsa.1 programining language. LeamAda ia an 
aa^-lo-usa, manu-dniven anvtronment sncapsuCatlng a 60- 
hdur cpFlege-levsl Aria dAuraa. m-llna Iraining axarctses. 
example programs, built-in full CQlor practice editor, and 
intagialBd Ada oompilar lor use on any PC. $250 

AETECH, INC 

5B41 Edison Place Suite 110 Carlsbad, CA 92006 
(619) 431-7714 Fax: (619) 431 -0660 


VT^X Scientific Desktop Publishing 

■ Equations • Tables ■ Graphics • Scalable 
Fonts • Supports most printers * WYSIWYG 
previewer • Foreign Languages ■ Special 
Symbols • Font Effects * SrKilces * Only $299 
of Tomotrai/iT-^oUces of AMS, March f991 

AAicroPress, Inc. 

6B-30 Harrow 8tre«t, Forest Hills, NY 

Tel (689) 497-4)(Kia Fax (609) 497-0917 

Inquiry 77a 

SOFTWARE/MATHEMATICS 

Inquiry 790. 

SUPER VGA GRAPHICS LIBRARY 

for soiontmc vteualization on VGA and ET4000 Super 
VGA boards. Over 75 routines callable from MS 
FORTRAN. Up to 1034x763x^56 colors. 2-D & 3-D 
w/psrspoctive. Gouraud shaded potygons. Hidden 
sudaco removal. AnimaliiDn. Mouse & joyslidt support. 
Scats and rotate texl. Stcre^relrleve Jn PCX format. 
Si00 postpaid. No royalltes. Cait for Irae darm disk. 

AEROSOFT CORPORATION 

5562 Be^lg Ferry FW., Suite 233, Acwjrtri, GA 30101 
(404) 917-1300 


OPERATIONS RE SEARCH @$149 
for yoor IBM or Compattble 

LPHa-Llfwar Programs up to 30D0 by 150OD 

BLPM-Llnear Pmgranis witli emmclBd Wriabtes 
MILPB$-MimI-lnteger UiKar Ptogiiins 

MXLrai-Large tilDdel Ml^4niegef IF 

TS488-Tt jnsportalioiVTfansstiittnjrsjit Pioblftnis 

MLPBfl-Nofllirajar Dbjwtive Pragiams 

SbirleiiliDtnii-ReducBd caiisaty versinns for students 

Taito Pascal Units-CN^ject mudules lor develo^fs 

Eastem Software Products, Inc, 

P.0.0ax 15328. Aleicantlria, VA 2?309 
(7(10) 360-7600, Fax (703) 360-7654 

1 

FREE SOFTWARE CATALOG 

Ovor 160 fiarth sctenca pm^arams for Ih# PC fl, Maclntoahi 

- CIVIL ENGINEERING - MINING 

‘ BASE MAPPING - OIL fl. GAS 

- exploration - HVOROLOGY 

• SURVEYING • QIS 

- SURFACE MODELING - GEOPHYSICS 

D L- U/iM A S’ ■ ^ 

AOCfC rif Of e Wheat Ridge, CO 80033 

(303) 423-5645‘Fax(303)423^171-RockFAX* (303)423-7112 
'24-tir. automfftfldi prtitlud infcrmalloh line 

Inquiry 779, 

Inquiry 785. 



SOFTWARE/ PACKAGING 


SOFTWARE/SORT 




TG-Professional v* 4*0 

’The urtfmale CAD/CAM/CAE Graphics Engine" 

TG-PHOFEB$lDllAL, ttiE most DOmpFeta C^++ Edfllbdi tri 2D A 30 
geormlric leutuias avai^ble bxkyl Over BOQ routines mckidiog NURfiS, 
DXf, Graphics, Surfacing, Hidden Um, ValunwB. Areas, Transfamva, 
Perspec&vea. Pdlypon (IntWnwVDiU), CUppiig, Tangents. A utflies ftuiry 
wiffi Gnphiw ca^mes br drawing using 0G1 or 1(4^ Grsiihjcs and rrnae. 
Full sourct. 30 4ay guara-nbu. USASSOd.OO, Foreign iSBS.DOUS. 
Tschikiar rbimakin uvedatifs. 

Disk Software Inc. 

2116 E. Arapaho FW„ Suite 487. flKhartteon, TX USA 7508i 
PhUitt: 214-4287288 ■ 800435-7788 - FAX: 214-423-7288 


FREE SOFTWARE 
PACiCAGING CATALOG 

Everylhing you wlH DMd to Faokag*, Dltlrftula, anri Ship Your 
SoftwarBlI From manuals and binders In mailefs and shippers 

LABELS * LABELS - LABELS 

For your diskallas. plain or custom printed 
dot matrix or laser printer... free semplee 

•««FREE CATALOG*— 

Hice & Associolos 

8588 Monllcalkp Dr, West Cheslar OH 45069 

Phone/Fax: 513-777-8586 


OPT-TECH SORT/MERGE 

Extremely fast Sqrt/Mafga/SeSertt utitity. Hun as an MS- 
DOS command or CALL a* a subroutine. Supports 
most languagaa and file types including Btrieve and 
dBASE. Unlimtted Hie sizes, mylliple keys ar>d much 
mofei MS-DOS $149. OS/E, XEfJlX, UNIX $249, 

(702) 588-3737 

Opt-Tech Data Processing 

P.O. Box 67B - Zephyr Cpve, NV 89448 

Inquiry 780. 

Inquiry 786. 

Inquiry 791. 

1 

SOFTWARE/SCIENTIFIC 


SOFTWAREATOICE/FAX 




RAINDROP™ 

FAST, compacl PrlScrn UlJIlty for end users AND 
developera. Herdcopy aiu lael 10 binaiy 

size - 6 kbyte. 14 video grapliic standards. Scale, relate, 
cols Hie and more. 'CALL' from ueer-wrlEtan programs. 
Complete 9- K 24-pin dot-rrratrix, irikjel, and laserjel librery 
$44.95 + $3 a/h. 

ECLECTIC SYSTEMS 

3106 SL David Ct., Springfield. VA Z2153 

(703) 440-0064 Fax (703) 455-0965 

! 

Weather Monitor £ Weatherlink! 

The uffimaea in wealher rnonttofing systeme* A slate-ol- | 
Ihe-art weather etalion and a PC link altow you to view, 
reoofd, $urinmarf 2 e, and gmph weather ihfomistion. The 
perfect marhage of computer and weather technology. 

DAVIS INSTRUMENTS 

3465 Otabio Avenue, Hayward, CA 94545 
1-800-678-3669 FAX 1 -510’670-05&9 byia 


MULTI-VOICE" TOOLS 

Miiltl-Voics Toote Is a camptete dsvelofxnant TooAclt tor Paiscal ot XT 
b td itn leaturss for rrxst pnpcessing boarxls ava^siUe 

lodav- It tialpfi ^ virile MULTI-LINE VOICE APPLICATION ii 

mmutss, A rrumlKir of programnving examp-les- are provided. All 
progtaiTffi and libr^ris^ ara daTiv^r^ vrith £Ciun» mde. 

Oiak™, hhaiirex, Pia, VBX; t5SS. W^twn (Sngla Urw); $99, ALSO 
AVArLABLEi Fax Pmgrammar's Toolkit (|l99|i. Based on CAS 
spedficaticjoi VisafMC acoeplecl. 

m Logiciel 

4363 Cristophe-OolDfiit], Momreal, Quebec, Can. HEJl 302 

m fsi 4) B97-1 em fax |si 4) $2&-m2 

Inquiry 781. 

Inquiry 787. 

1 


FORTRAN GRAPHICS 

GRAFMATIC - FORTRAN callable graphics LUjrary for 
cfealing 2’-D and 3-D graptilos, contour plots and solid 
mudett. PRINTMATIC and PLOTMATIC proviida high 
resolution FORTRAN eallabte printer and plotter drivers for 
your graphlce. NO ROVALTIFS. $24S.95 aa. 

Supports Micrasoh/Lafiey/RM FOHTRAN tMOipilers 

Jewell Technologies, Inc* 

130 Nlduersoa 3L. Suila 105. Saattla. WA S81i:}g 

1 (800) 284-2574 (20€) 285-5860 


Perlarm engineering and scientific 
calcutations faster...and wiHi fewer errors! 

VaUiCAD pombinris eguatkms. lext, and groptiios on your 
PC, Macintoshi. or UNIX wofksiation. Over 120 buifl-m 
furicUoTEE handlo loiTniila&. exponentiate, dtfferenitiate. cubic 
splines, FFTs and matrices for virtually any applicaliori- 
epeolai offer $395. CaJI lor frae demo cksiL 

1-800-MATHCAD 

FAX 617-577,8829 

UalhSoft. Inc,, Broadway, Cambridge, MA 02139 

1 

VISUALIZE YOUR DATA 

MCA-t- transforms most marketing and social 
science data to easily understood perceptual maps. 
Qommunfcala complax lalaiions with ease ualng 
presentation quality oharts. Most printers supported. 
Demos available. 

Bretton-Clark 

69 Headquartors Plaza, Morristown, NJ 07960 

(201) 893-3135 FAX: (201) 993-1757 

Inquiry 782, 

inquiry 788. 

Inquiry 792. 

GRAPHICS PRINTER SUPPORT 

AT LAST? Use the PriSc key lo make quality scaled QliW 
or coldr roproducUcins of your display on any dot rretiix, 
laser, or inkjel prirtEer (inci, Fostscripl) In up Id 64 shada^ 
of grey or 236 colors. GRAFPLUS also creates PCX & 
TIFF fliea. Supports windows 3.b or DOS applioatlon 
graphics - EGA, VGA, Super VGA, Heroules screens. 
Urikabie/OEM varaioria available. 

Jewell Technologies, Inc. 

130 Nickerson St. Suite 105, Seattle, WA 99109 

1 (BOO) 284*2574 (206) 285-8860 

1 

1 

FREE CATALOG 

A areat selection of scientific software products 
for pTotting, non-IInear curve> fitting, chemical 
equilibrium, simulation, statistics, symbolic 
al^bra. arid nwra. Prices Inam $1S0. Call: 

1-801-943-0290 

MicroMath, Salt Lake City, UT 84121-0550 


NCSS 5.x Series - $125 

Easy-to-use menus 4 epread sheet. Multiple regression. 
T-lests. ANOVA (up to 10 factors, rep. measures, 
coverianrie). Forecasting. FaDtor, clystar, & dj$crim|ne,nl 
analysis. Nonparametrics. Cross Tabulation. Graphics: 
histograms, box. scattot, elc. Reads ASCiI/Ij04u$. Many now 
add-on mockjtes. 

NCSS 

329 North 1000 East. Kaysi/ilts. l/T B4037 

Phone: 801-546-0445 Fax; 801-546-3007 

Inquiry 783. 

Inquiry 789, 

Inquiry 793. 
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TRANSLATION 


SOFTWARE LOCALIZATION 

Since 19Q0, iDDC has Iran^ialett hundreds of pachages for 
ttwM's mcsl promlneiil comptilar firm Ashloii-fate, Bofland. HP, 
Sun MIcfosystems, NovefI and many moxa. W# oifar FULL 
SOFTWARE ADAPTATION WITH IN-HOUSE ENGINEERINS, 
TRANSLATION INTO ALL MAJOR LANGUAGES WITH IN-HOUSE 
LINGUISTS, DTP SPECIALISTS. AND EDITORS. WUh production 
and sales ofScss In Los Aitgalee, Dublin, MHan, Buanos Alms, and 
Tokyo (Fan 92), IDW Is the feader In wtldwdo Irans^iion services 

I DOC/ an Intemalional Dacume alalion Company 

1 '800 336 M98 (U. S.) 3S3 t'204-4223 {Europe) 

10474 Sanla Monica Blvd, SuUe 404. Los Anpetes, CA goa2& 


Inquiry 794. 



Inquiry 799. 


BILINGUAL DICTIONARIES 

Over TDrODO IronakiltfMii 

COLUNS ON'tINE vS \a a memory rosiaenl, TSR or pop-up 
pirO{}.Tam Irom DC^S ii^pHcallorts. Eutt package runiiins one nt 
Collinfi' wwtd reriirwned bilingual dictiooBjIaG. Fealuraa Includs 
word look-up snd an adlDfiiatk: scraen read ladlity. TranG]atkin& 
can be cul and paatecj Ink documenta. 

COLUNS ON'UNE £49 fAdftlhirarauunBr^ 

EiigllBh-OHUIacMlfl(aBch-&i^ £ngash-Fmnce^tflngan-&)Qlls«« 

HarperColllns Pu^tishers Ltd, 

14 StMp Lano, Flndon. W Sussbk BNlA OUF Errfllflnd 
_ Tal *44 [0) ^ 673556 Fajt -Hl4 (O) 903 a73ea3 _ 


Inquiry 603, 



Inquiry 795. 


Why You Want BATCOM! 

BATCOM Is a Batch Tile compiler lhal transfornna your 
.iiat files lo .exe Eilas lo make them Taster. BATCOM 
e^itends DOS wriih many new commaeds so you can 
read keytioard Input, use subroutines, and rnudh more. 
In addillon, BATCOM prolecls your source code. Mo 
royaTtiBs! Only $5a.Bi5. Order lodeyl 

Werrham Software Company 

5 Burley SL, Wentiam, MA 01984 

(508) 774-7036 


Inquiry 800. 



Inquiry 801. 


TRUST YOUR PC TO SOLA 

UNmERRUPTiBLE POWER SYSTEMS 

Quality manulacturlng. Alfendable prices. 

UL listecUCSA certified. BiskTreei guarantee. 

CaJi loday for your FB EE 1992 Power Se!ecllor> Guide. 

1-8O0-TRY SOLA - Ext 1033 

SOLA 

mzBusse Rd.. Bk Grove Village. fL 60007 


Inquiry 796, 


UTILITIES 


MEMORY MANAGER ON THE FLY 

Dynamic Memory Cenlrcl euidmeticaily loads and 
unloads TSRa and device drivers wllticut having to 
reboot. Biminate muifiplo COMFIG/AL/TOEXEC files. 
Converls TSRs and drivers lo sett-removing programs. 
Order from: The ConneCtk]r> $69 T^OO'336'116G. 

Adlersparre & Associates Inc, 

5D1-1803 DDoglas St., Victoria, BC VffT 5C3 

Tell (604) 384-11 IS Fax: (604) 384-3363 


Inquiry 797, 


PEN PLOTTER EMULATOR 

FPLOT turns your printer Into an HP pen plotter. 
Fast hl-res, no jagged lme&. Vary line widtti, color. 
Screen preview - zoom. pan. Works with most 
CAD prog^rams. Supports most printers. Requires 
DOS 2.1 or higher. St 19+$3 S&H, VISA/MC/QhklMO. 

FPLOT Corporation 

24-16 Steinway St, Suite 605, Astoria. NY 11103 

T1 8-345-3505 


FREE - 88 Windows™ programs. Comes 
on 15/5,25^ or 8/3.5" disks. If s FREE! 
You pay only $5.00 shipping and 
handling per ooHeotjon Credit cards only. 
No foreign orders. Call Today! 

SMC SOFTWARE PUBLISHERS 
(619)931-8111 exL511 


Inquiry 802. 


YOUR SALES 

MESSAGE 

about the special computer product 
or 

service that you provide 
belongs in print. 

THE BUYER'S MART 

can heip you reach 
computer professionals 
and produce valuable inquiries 
for your companyl 

Call Margot Gnade 
for more ^formation 

603 - 924-2656 

or 

Fax: 603-924-2683 


Inquiry 798. 
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Subscription 

Problems? 



We want 
to help! 

If you have a problem 
with your BYTE 
subscription, write us 
with details. We'll do 
our best to set it right. 
But we must have the 
name, address, and 
zip of the subscription 
(new and old address, 
if it's a change of 
address). If the 
problem involves a 
payment, be sure to 
include copies of the 
credit card statement, 
or front and back of 
cancelled checks. 
Include a "business 
hours" phone number 
if possible. 


BVTE 

Subscriber Service 
P.O. Box 555 
Hightstown, NJ 08520 




































> ^4K Si^)sr Fast Write-Back Cache SRAM 
4MI0 RAM & 0uilt-»i 457 Math Copnxessor 

12MB 5.25'' & 1,44MB 3i'' Floppy Drives 
. 130 MB 15ms IDE Drive wrth 64K Qdie 
Local Bus TUiRBO ET-4000 Card with I MB RAM I 
(Up to 1280x1024 & up to 32768 Colon) 

(5 times, laster than slandand super VGA) I 
14" Islor-Interiaced .2Sinm SVGA Color Mcnitor I 
(VKA Standard for 72H2 Flicker-free Di^itay) I 

■ 2 Seniil, I Pajafldi & I Game Ports | 

■ Enhanced |014^ Keyboard 

■ Hi-ResolutiDn 400Dn Senal Mouse 
- Midusofl DOS 5J3B Windows II 

> One Year Nationwide Ofv-Site Service 

48G/53DX ^1845 
486/S0DX2S2043 

32-6it Local Bus Hand Disk Conboiller add $100 

- • - s 

MLocalBusItin-Slalion r 

Same as above with 

The Faster .32-Bit Local Buts TARQ SI Gfaptucs 
Accder^tor VRAM Qnd with I MB VRAM 
(Up to SOx faster than starxiard SVGA with 
up to 1280x 1024 & 32768 colors) 

■ AutoCAD Disptsy List Driva^ 

486/33DX SI975 
486/50DX2$2l75 

32-Bit LocaJ Bus Hand Disk Controller add $100 

486 EISA wla-Siailaa 

Same as above with 
• 32-TBit EISA Hard Disk Controller 
- S.32-fiit EISA Slob 

■ Damond Stealth orOrdiid 1280° S3 VRAM 
Graphics Accderator with I MB VRAM 
(L^ to 25x faster than standard SVGA with 
up to i26Cbcl024 & 32,768 colors) 

* AutoCAD Display IJa [iViver 

486/33DX $2343 
4B6/3BDX2S2343 


Opgradcs 

- BMB RAM & 210MB Hard Disk $380 

« I2VI2* Digitizer |33D 

- l5"MAGMQfiitof {I1B0 !xI 024) $290 
• I rCrXMofutqr (1250x10(24) $650 

- 20* Hitachi Monitor $1290 

Circle 26d on Inquiry Cord 
(RESELLERS; 269). 


N A FLASH f THAT S HOW 


QUICKLY COMTRADE S EISA 


and Local Bus WIN 


Stations can execute 


EVEN THE MOST COMPLEX 


GRAPHIC FUNCTIONS. Tl^ESE INNOVATIVE SYSTEMS INTEGRATE A POWER¬ 
FUL S3 Graphics Accelerator together with a True 32-81T Local 
Bus FOR lightning-fast performance - UP TO 5Ox FASTER THAN 
standard SVGA. COMSiNE THIS UNPRECEDENTED PERFORMANCE WITH 
A SOUD REPUTATION FOR QUALITY AND SERVICE. AND ONE NAME WILL 
COME TO YOU IN A FLASH - COMTKADE. 


COMTRADE 

"Where Quality Is Everything" 

International 818 ^61.6688 
Fax 818.369J 479 

Houri7 7a-7:30p M-F; 9a-6p Sat (PST) 
I S3 (4 East Valley Boulevard 
City of Industry, California 91746 


4 Local BUS’ SVGA 






























1024 X 768 C A0095 

NON-INTERLACED __ ?“#TT 
VGA PACKAGE £ulr^==n 

■ 0,2Bmm dot pitch 

non-mserlaced monitor ^3 

&. high-resolution VGA card 

• Resolution up to 1G24 x 76S 

in 216 colors* a — 

• 112Kb video RAM 
expandable to LMb 

VGA^PK6-1034H . $«f,95 

VGA'PKG-10344^ 1024x763 intgrlocad VGA pkg . (469.fS 

VGA-PKG 640x480 intetbead VGA pkg... $3«,« 

VGA'MGI»'10Z4 1024x768 intedaced monilof $34G*9S 
VGA-MOII-1024N 1024x763 non-inlErloced rrioci. S3A9.95 

■ Nffte; Rflqgim iWb SAM fof t024 * 768 in 2S6 wtofs 


16-BIT VGA CARD C4095 

• S/lfrbii 80S8 or 

MCT-V6A-I6. i41.)S 

MCT'VeA-IOIft 1024)(?i8, 512 Kb VGA cord tl49.*S 
MCT-lillEFH 16blMDE hord/floppy controller ...... j 29^95 

MCMDEIO 1 6-b\\ IDE floppy/hord mylli I/O. S*9.95 

MCI-AKI Seriol/piQrollel/gome port cord ........... $49.^95 

MCT*W0+TwdNS 16550 serbl/por/game port..«89.95 

MCl-FDC'HD 1,44Mb Soppy controller.. 149^95 

DMHET-400 1 6-bit Elbernet cord... $149.95 

GATEKEEPEi PC security cord .$49.95 

PCOGE Diagnostic display cord $49.95 


20MHZ CACHE 486SX 994Y 

■ 20MHJ Ineel 8048()SX CPU • S4Kb cache memory 
on board {expandable ro 256Kb) • ExprandabJe to 
32Mb on-board using 256Kb, 1Mb or 4Mb SIMMs 
{0Kb insialled) * Tncludi^s Intel's "Vacancy* socliec 

MCT-M4fl5SX ....... $549,(M) 

iin'lll48A*50 Minhsize 50MHz coebe 486 $ 149S.0<0 
MtT-ill4i6-32 Mini-size 33MHz cache 486 . $995*00 
MCT-CaiA'iO Mini-size 40MHz codie 386 . $«99.QG 
MCT-C3I5-33 Mini-size 33MHz cache 386 . $599*00 

IIICMII2t5>35 Mini-size 25MHz 386..$199,95 

JIIICT<M38«$I*2D Mini-size 20MHz 3S6SX.$299.95 

MCT-M3S5$X Mini-size 16MHz 386SX.$249.95 

MCMH2B5-U Mini-size 16MHz 286.$ 149.95 

Nicr-M3l4-12 Mini -size 1 2Mhlz 286.$ 129.95 

lAC^TUROO-10 Mini-size 10/4.77MH2 8088.. $59.95 


BTC-S339 101/102-key enhanced layout 

3-BUnON MOUSE 

• Accuracy 290 -14!!) DPI tSSS-^ 

* Opt{i-mechanii:al design 
■ Windows 3.n compatible 

Jblt-illOUIE-3_..$14.95 

MOUIE-PAD $4.95 


VMWMVflSri 

84Mb DRIVE PACKAGE 

* CP-50O84 84 Mb. 19ms IDE ^ 
haid drive^ l6-bLt floppy^ 
tmrd disk controHer. cables 
and Instrurrians ^ 

HDKITBO...$319 


• Act’ommodactrii std. moihcrtKiards 

• Mounts 3 floppy and 4 hard drives 

• 2 digit LED dUpby 

CASE IOOA. $99.95 

FS-25QfW 250W p. supply.$ 129.95 

PS-30GIW 300V^p. supply. $149,95 

CASE*5G Mini 286-slyle cose. $59.95 

CASE-70 Full-size stand, cose .... $19.95 

CA5E-120. ,.$199.95 

Minl uprighi case w/200W power supply 


FLOPPY DRIVES 

FDD-1.44A 1 44Mb, 3 5", Beige $79.95 
FPI1-1.44X 1.44Mb, 3.5", Black.. $79.95 
FDD-1.2 1,2Mb, 5.25", Beige,,.,., $09.95 
FDD-350 360Kb, 5,25", Bbck. $79.95 


POWER SUPPLIES ^ 

* U/L approved H I 

• 110/220V, 50/60HZ ^ 

FS-150 0080 150 watl .^ 

PS-200X 8080 200 v^att .. 

PS-200 286/386/486 200 woN 

PS-250 286/386/486 250 watt 

PS-300 286/336/486 300 wott 


Each co-prtjcessnr includes a manual, 
Software guide and Intel's lifetime warranty. 


• Programs EPROMs, EEPROMs.^^^^^^^ S SS* ^ 
mkfopirocessors, PROMs, PAL/GALs 

and other PLDs; tests logic & memory devices 

• Optional adaptors available far PLCC, PGA, QFP 
and multiple DIP devices 

• Includes host adaptor cardl and cable 

MOD-EMUP.....$699. 


2400 BAUD MODEM $49” 

• intemal data mtKlem i 

• Hayes AT compatibility 

• Ind. Proenmm software 

llia-241.$49.95 

2400 BAUD EXf ERilAL MODEM 

• 2400/120t)/300 baud * Just 6,25 z 3 J x 2 inches 

PR0-24ME ........ $09 

9600 BAUD EXTERNAL MODEM 

• CCITT V,42bis/V,32/V.22bis/Bell 212A & Hayes 
AT compaiible " Asynchronaus / synchronous 

PllD-961 ... $399 

FAX/MODEM SWITCH 

• Save phone line tharges! * Supports fkx, modem, 
phnne and answering machine from 1 phone line 

FAXM4WJTCH...... .. $119 

FAX-SWITCH Wlthoul nriodann conrroclion . $49 


• SalJerless breadboard 
with I/O. decode St 
timing circuitry 
PDS*50r a bil card....... 

PDS-611 16-bi1 version 


EPROM PROGRAMMER # 

■ Programs 24-32 pin EPRCM.-^^ ▼ 
EEPROMsfram I6K-1024K 

■ Hex to OBJ converter 

■ Vpp 5, 12.5, 12.75. I 3, 21 & 25V ^ 

MOD-MEP^...$119.95 

MOP-MEP-4* 4 EPROM p rogromnner unil „ 
MOD-MAC HosI adaptor card & cable ...... 

‘Note; Requires host adaptor cord 

EPROM ERASER <399S 

• Quickly and simultane- * 
ously erases up tq 4 standard EPROMs 

DATABASE it..$39.95 


WIRE-WRAP PROTOTYPE CARDS 

IDR-PRS 6-bit with I/O decode tayout ,. 

JDR-FR10 16-bil with I/O decode layout. 

PORTABLE 1C TESTER 

• Tests the following 14 to 20-pin 
devices: 74 series TTL, 40 5t 45 series 
CMOS & 41/44 series DRAM up to IMb 

• Identifies unknown pare numbers 

MOD-HIC_^ 


JDR Microdevices 


3(hDAY MONEY BACK GUARANTEE 
1 YEAR WARRANTY |y||y 

TOLL-FREE TECH SUPPORT mm 


2233 Sumarifafi Drive, San Jose, CA 95124 


^E3 "°B“ 800-538-5000 "MS?/'"' 

TERMS; For ■shipping S, licmdllng indudd SS.OQ bf grixirid & 57.50 tor ali- Ordtri ov« 1 lb. ond breign orders eioy loqvire oddihqnoJ shippingchorges—conJPCt our Sdos Oepr. fm ihi 
Omtxmt. CA fasidEnts must Indude opplimblE sofm tnx fricBS ighjed to chnngn ^vi-lhaut ilotiEO. Wo arO rK3( rirtpcmiblfl lor typOgrapKicol crtor». Wo irtservis ihe righi 10 limit fluflutiliet 
and to idbshWa ffvfniufcctorfli-. AS fot^dwiiclise w4iietr to prior sofcr A full ospj^ of our terms is tawkible upon roqeeU. Items piaurea mgy only bn rapTHsentpitivE, JOR, ihe JDR logo, 

JJ>R MicrodevIcBs, qixl dm MCI Jogci ora reglsterad in^ckmarki of JDR Micncjdei^icei, Inc. Modular Grcurl Tothnolo^ ii 0 IroefOfnarL ol JDR Wiciodc'iHiOTl. Inc. CopytlC|hl 1 JDR MICR 


lotal 408 SS9 t200 
BBS 408-5S902S3 


PART# 

SIZE 

SPEEO 

TYPE 

PRICE 

4125440 

ZS6K X t 

SQa^ 

WP 

1,69 

41256-60 

256K X 1 

60ns 

DIP 

2M ' 

414256-80 

256K X 4 

80fi» 

DIP 

S.9S 

IMB-80 

IMx 1 

OOnt 

DIP 

5.99 

11110-60 

IMx 1 

60ns 

DIP 

6.49 

4I2S6A9B-80 

256H X 9 

8Dni 

SIMM 

16.9S 

4r256A9^60 

256K X 9 

60iis 

SIMM 

19.95 

421Q09A90-10 

116 X 9 

100ns 

SIMM 

49.9S 

4Z1D0QA9B-80 

1Mx9 

80ns 

SIMM 

54.95 

421GODA90-60 

IMx 9 

60ns 

SIMM 

S9.9S 

424000A9B«80 

4NIk9 

80ns 

SIMM 

179.95 

424000A90-60 

4IAx9 

6Dfis 

SIMM 

219.9S 


PART# 

SPEED 

PRICE 

PART# 

SPEED 

PRICE 1 

$087 

$087*2 

$|I287-XL 

5MHi 

8MMi 

IlMHi 

$9.9S 

129.95 

94.95 

B0387-DXP 

8D3$7*SXZ0 

B0487-SX 

III 

199.95 

149.95 

499.95 


1 PART # 

BRAUD 

CAP. 

SPD. 

TYPE 

PRICE 

CP-3D00 

Coiner 

42Mh 

28tfu 

3,5' IDE 

S199 

ST*351A 

Senate 

4ZMb 

28ini 

3,5" IDE 

$209 

CP'SOOaA 

ConiHr 

B4Mb 

19rtii 

3.5" IDE 

S299 

ST-3^96A 

SngrQte 

SBMb 

Hies 

3J"IDI 

$319 

CF-3D104 

Coener 

12DMb 

19nti 

3.5" IDE 

$379 

ST-I144A 

Seagate 

131Mb 

16mi 

35" IDE 

$399 

CP-32(I4F 

Coener 

212Mb 

16mi 

5.2S«1M 

$599 


























































































FREE PRODUCT INFORMATION 


l/lf?// Ybur Completed Card Today. For Quicker Response, Fax to 1^3-637-43431 


Cirde the numbers on Inquiry Card whicli corespand 
inquiry rtunbe^s assigned to iterns of inte^esl to 


Chech aH (he apcKOpriate ^swers ^ questions 
(hrauflh T". 



Print name and address and mail, or lax to 
1-4136374343 


l-lil Uiil thin vouiHin eartitully. PLEASE PRIi4T. 


hAWt 

ttTlT 


K WMl it vaur iob hiitctiqii/priiieloii nt d 

ntpflculbllliyr' (ChKh ota.) 

lOMlSraP ^DSate^MarhelH^ 

ZOPmQrammai'Svstit^ SDEfiQinfleriScieftisj 

3 □ MniinisJratonJManai^ f □ Diher 


Dl Wlltt OfliiF^lnfl iV^mt mt fW CamHOy litInB? (CllBCk Hi 
ItlH ippl!|L^ 

laoPDWS^DOS ISDUhlX 

13DDOS + Wndows leaMKOS 

HOOSfl t7D\W(rVHS 





AiJWlt£5 



crrv 

( 1 

COUNTY 

1 1 

0008 

mjtrt 

fftX 



II wmt it i«iif intI h mitupamttti ntpaiuMIliiy? 

7aSenlor-i»H SDPnfesiond 

80WidclleiB«l 

& Art VH ■ iiM tl if OHD, mo. Duin; Gofltvltiiid? 

lOOlftS IIQNp 


inquiry Nutiibvft 1-403 


fimiifiry Nii«nt»n 434^030 



1I01-S 
19 025-50 


Vfw iatiituKi iht puthitfi st 

20D51-M 
21 □ 100 or mo™ 


JULY 

Inquiry Numtwrit 9e7'147e 1RSE009 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

n 

12 

13 

14 

15 

ia 

17 

18 

13 

20 

21 

22 

23 

24 

25 

26 

27 

20 

29 

30 

31 

32 

33 

34 

35 

35 

37 

33 

39 

40 

41 

42 

43 

44 

45 

46 

47 

48 

49 

50 

51 

52 

53 

M 

55 

© 

57 

© 

m 

© 

61 

62 

© 

04 

65 

© 

87 

SB 

© 

70 

71 

72 

73 

74 

75 

76 

77 

70 

79 

80 

81 

02 

S3 

04 

85 

65 

07 

88 

© 

90 

91 

92 

93 

94 

95 

96 

97 

98 

99 

100 

101 

102 

103 

104 

105 

1D6 

IDT 

100 

109 

tID 

HI 

112 

Its 

tl4 

115 

116 

117 

110 

119 

120 

121 

122 

123 

124 

125 

126 

127 

120 

129 

130 

131 

133 

133 

134 

135 

136 

137 

138 

139 

140 

141 

142 

143 

144 

145 

146 

147 

148 

149 

1© 

151 

152 

153 

154 

155 

IBS 

157 

150 

159 

1© 

161 

m 

1© 

164 

165 

168 

187 

168 

leg 

170 

171 

172 

173 

174 

175 

176 

177 

170 

179 

ISO 

181 

102 

183 

104 

105 

100 

107 

m 

109 

190 

191 

192 

193 

194 

195 

196 

19? 

190 

1© 200 201 

202 203 

204 

205 

206 2D7 

208 

209210 

211 

212213214 

215 

216217218219 

220221 

232 223224 

225 228227 

220 

229 

230 

231 

232 

2331 

734 

235 2© 237 

230 


494 49e 497 480 199 500 501 502 503 S04 Sm ^ SOT SOfl SOg 510 

511 &!2 SIS 514 SIS SI6 5l7 51B 519 530 521 522 523 524 525 5ZB 527 

520 53530 531 532 533 534 535535 537 530 539 540 541 542 543 544 

545 546 547540 549 550 551552 553 554 556 550 557 556 5^560 561 

562 563 564 565 566 567 566 560 570 571 5T2 573 y4 575 576 577 578 

579 5fi0 501 SB2 583 5S4 565 5SS 507 566 5% 580 591 592 593 594 595 

5% 507 590 599 600 601 602 603 604 605 006 607 606 609 610 611 612 
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m 240 241 242 243 244 245 246 247 240 249 250 251 252 253 254 2S5 
256 2S7 258 255 2B0 261 262 263 264 285 266 267 268 269 270271 272 
273 274 275 276 277 278 279 280 201 202 283 204 205 286 287 268 283 

290 291 292 293 294 295 296 207 296 299 300 301 302 303 304 305 306 

307 300 309 310 3n 312 313 314 315 318 317 3t8 310 320 321 322 323 

324325 326 327 32fi 329 330 331 332 333 334 335 336 337 330 339 340 

341 342 343 344 345 346 347 346 348 350 351 3S2 353 354 355 356 357 


732 730 734 735 736 737 730 738 740 741 742 743 744 745 746 747 748 
749 750 751 7M 753 754 755 756 7y 758 759 760 7BT 762 7^ 764 TBS 
766 767 788 7© 770 771 772 773 774 775 776 777 778 779 700 7B1 702 
783 704 785 70S 787 788 709 790 791 792 793 794 79S 796 797 798 79fl 
0OO©18Q2EO38(H0O58D6 8O7 8D88O9 110 OH 812 813 014 815 816 
817 010 019 820 021 022 023 624 825 026 027 0B 029 830 031 032 833 
634 135 036 837 038 039 840 841 842 843 844 845 846 847 848 849 650 


1225 12261227 1 229 1229 1230 12311232 1233 1234 1235 12381237 1230 1239 12401241 
1212 12431244 124512461E47 1 248 1249 1250 1251 1252 1253 12541256125812571250 
TS9 12fi0 12611262 1203 12M1205 1266 1267 1268 1269 1270 1 271 1272 12731274 1275 
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13271328 1329 1330 13311332 1333 1334 1335 1336 1337 1330 1 3391340 1 341 1342 1343 


358 359360 361 362 363 364 365 366 367 368 3® 370 371 372373 374 
375 370 377 370 379 380 301 387 303 304 385 306 307 388 389 390 391 
392 393 394 395 398 387 390 ©9 400 401 402403404 405 408407 400 
4© 41D 411 412 413 414 415 410 417 410 419 420 421 422 423 424 425 
426 427 420 429 430 431 432 433 434 435 436 437 430 4© 440 441 442 
443 444 445 446 447 440 449 450 451 452 453 454 455 456 457 450 459 
400 40t 402 403 464 465 406 407 486 409 470 47 1 472 473 474 475 470 
477 478 479 480 481 402 403 404 405 408 407 468 489 490 491 402 493 


851 052 853 654 055 858 857 850 859 660 061 002 063 664 065 666 067 
008 0© 070 671 072 073 074 078870 877 076 079 000 881 002 683 084 
085 088 007 688 669 890 891 892 893 694 895 068 097 890 099 90Q 901 

902 903 904 905 906 907 900 909 910 9tl 012 913 914 915 9l0 9l7 918 

919 920 921 922 923 924 925 9(28 927 928 329 9© 931 932 933 934 935 

938 937 930 939 940 941 942 943 944 945 946 947 948 949 9© 951 9S2 
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5253545558 57 585960 61 6263646566 67 68 
69 70 71 72 73 74 75 78 77 78 79 flO IT 02 83 84 15 

66 87 88 89 90 91 92 93 94 95 96 97 98 99 100 101 102 

103 1W 105 106 lOr 106 109 HO m 02 113 Tt4 115 HO 117 118 119 

120 121 122 123 124 125 126 127 128 IS 130 131 132 133 134 135 136 

137 138 139 140 141 142 143 144 145 146 147 148 149 130 151 152 153 

154 155 15B 157 158 159 160 161 182 163 164 IBS 166 167 160 169 170 

171 172 173 174 175 176 177 176 179 180 181182 183 184 105 186 187 

IBB 109 190 191 192 193 194 195 196 197 TSS 199 200 201 202 200 204 

205 206 207 208 209 3T0 211 212 213 214 215 216 217 218 219 22fl 221 

222 223 224 ^ 226 227 228 229 230 231 232 233 234 235 236 237 238 


494 495 496 497 498 499 500 501 502 503 504 S05 506 507 500 509 510 
51 512 513 514 515 516 517 510 519 520 521 S22 523 524 525 526 527 
528 529 530 531 532 533 534 535 538 537 530 639 540 54 1 542 543 544 
545 546 547 548 549 550 551 552 553 554 555 556 557 556 559 500 561 
502 563 564 565 S66 507 500 589 570 571 572 573 574 575 570 577 STB 
579 500 581 562 563 504 505 580 587 586 5^ 590 591 592 593 594 585 
596 597 508 530 600601 602 603 S04 605 eoe 607 608 609 610 611 612 

613 614 S15 81G 617 610 619 620 021 622 623 624 625 026 027 628 629 
630 631 032 6:^634 635 636 637 638 039 640 641 642 643 644 645 640 
647 648 849 660 651 662 653 854 65S 858 ^7 650 6S9 660 001 862 683 
664 665 066 687 608 660070 671 672 673 674 675 076 677 070 679 680 
801 882 683 684 BBS 686 607 888 609 690 891 ^ 893 694 695 696 697 
890 699 700 701 702 703 704 705 706 707 708 709 710 7tt 712 713 714 
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ALPHABETICAL INDEX TO ADVERTISERS 


Inqu Iry Ho. Page No, 


9^10 ABACUS SOFTWARE I5S 

11-« ACEflINC. 43 

2i1-262 ACQUIRE.347 

!5S ADVANCED COMPUTER PROD 33S 
14 ADVANCED M(CFH> DEVICES . 74,75 
293 ADVANCED MICRO TECH 346 

266 AITECH. 270 

13 ALADDIN KNOWLEDGE SYS.t13 

‘ AME INST FDR COMP SCI. 354 

195- 196 AAEON TECHNOLOGY INC . 350 

197 AMERICAN ADVANTHCH . 350 

15- 16 AMERICAN MEGATRENDS.105 

17 AMERICAN PWRCONVfNAJ .173 

451 AMERICAN POWER CONV 10015*24 
16 AMERICAN SMALL BUSI COMP m 

216 AMRAM. 361 

160 AMT INTERNATIONAL. 344 

600 APPRO INT L INC. 342PC-2 

563 APPRO INTI INC 342NE-4 

599 APPRO INTI INC 342UW-2 

‘ APS TECHNOLOGIES .. 343 

444 ARABIC PUSUSHER 10018-51 

410 ASP COMPUTER PROD lOOIS-li 

16- 20 AST RESEARCH INC 263 

21-22 AUTODESK INC . . 96,99 

246-247 AXIOM. 346 

196- 199 AXIOMATIC.349 

161-163 BAY TECHNICAL ASSOC.323 

582 BEC. 342S04 

411 BIOSOFT. 100IS42 

460 BIX. 369 

571 BMG COMPUTER INC 342NE-6 
593 BMG COMPUTER INC 342506 

23-24 BORLAND INTERNATIONAL. 17 

251-252 BPS INTERNATIONAL. 351 

406 BRENT COMMUNCTNS 100UK-16 
399 BUFFALO PRODUCTS 331 

165 BULLDOG COMPUTER PROD 327 

25 BUREAU OF ELECT PUBL.102 

190-191 BUSINESS INSTRUMENTS.. 344 

271 BYTE SUB MESSAGE . 296 

* C■^ + REPORT , 100lS-HC-4> 

254 GADSOFT COMPUTER. 1NC ... 353 

26 CAPFTAL EQUIPMENT CO. 196 

27 CAPITAL EQUIPMENT CO.197 

276-279 CARDIFF SOFTWARE.242 

446 CASE DESIGN lOOIS-22 

m-m CEDAR SOFmVARE.. 355 

1S-154 CERTUS INTI CORP.92,63 

20 CHIPS 6 TECHNOLOGIESINAj 253 

166 CmTRONICS.337 

412413 CLARION SOFTWARE 100IS-11 

446 COBALT BLUE. lOOIS-51 

29 COMPAQ COMP CORP . 115-126 

414415 COMPEX.1001341 

30 GOMPUADD EXPRESS..94,95 

416 COMPUCLASSICS.1D0(S4 

' COMPUSERVE.321,222 

31 COMPUSERVE. 223 

32 COMPUTER ASSOCIATES . US 

33 COMPUTER FRIENDS. 260 

417 COMPUTER QUICK.1001S-50 

401 COMPUTERLANEUNLTD . 100UK-S 

202 OOMPUTERW1SE. 354 

266-269 COMTRADE .363 

■ COPIA INTERNATIONAL , 262 

34 COREL SOFTWARE.34.35 

144 CREATIVE LABS INC . . . 142 

250 CSI PUBLISHING, INC. 346 

35 CURTIS INC . m 

395-397 CYBER RESEARCH.341 

166 CYBEXGORP ... 322 

261-262 CYBEX COflP (INTL).Clll 

m []AN TECHNOLOGY PLC . lMlS-7 

3647 DATA ACCESS CORP. 213 

36-39 DATALUX COflP. 136 

402 DATAMANLTD . 1IXIUK-2 

205 DATAPATH TECH, INC.350 


Inquiry No, Pago No. 

40 DATAPflO. 307 

418 DATAPflO INTI 1(»IS-2S 

41 DATASTORMTECHNOLOGES 299 

42 DELL COMPUTER CORP (N .A) ail 

43 DELL COMPUTER CORP (N. A ) .C|V 
* DIGITAL CONSULTING INC 275,276 


149 OIGITALCONSULTINGINC , 277 

552 DIGFTAL MEDIA LABS 342IIW4 
585 DIGITAL MEDIA LABS . 342SO-7 

277 DIGITAL VISION. 240 

206 DIVEHSIRED COMPUTER . 354 

383-264 OPT 334 

192 DYNAMJCSCAN . 328,329 

580-561 DYNAMITE. 342PC-1 

167 ETVALUEUNEELEK TEK.339 

46 EASTMAN KODAK CO ..137 

207 ECOSOFTINC. 355 

407 EDITOR SOFTWARE 100UK-9 

208 ELEXORfNC 340 

* £lJQNEX(INrL|.CIV 

166 ELTECH RESEARCH.318 

419 EUTRON.lOOIS-41 

4749 EXABYTE CORP.Ill 

EXAUNX,INC.347 

420 FAST ELECmONlC GMBH 100IS-27 

440441 FIRST (NTl COMP 1CWIS43 

169 FIRST SOURCE INTL.332 

" GATEWAY 3000 .CIM 

• GATEWAY aOOO .49-62 

4940 GENERIC SOFTWARE INC . 104 

51-52 GLENCO ENGINEERING .215 

209 GMM RESEARCH CORP. 347 

210 GREENLEAF SOFTWARE 355 

431 GREY MATTER LTD 10flJS-13 

212 GTEKINC.347 

211 GTEKINC. 352 

447 HANDTOP COMPUTERS LTD IMIS-12 

255-256 HANDYKEY. .350 

• HARD DRIVES INTL. 333 

561-562 HERTZ .. 342NE4 

972-573 HERTZ. 342PC4 

- HEWl£TT PACKARD . . 33 

267 HEWIETT PACKARD . 59 

53 HIGILRES TECHNOLOGIES . 152 

213 HOOLEONOOflP.350 

54 IBM CORP.26»27 

270 IBMCORP.140,141 

553-554 lEPS .342IIW-6 

574-575 lEPS . . 342PC4 

586-507 lEPS 342S04 

55 INFORMATION &CNTRL LAB CO 306 

60 INTEGRAND F£3EARCH . 226 

259-260 INTEGRATED DESIGN GRP JNC 346 

56-57 INTEGRATED INFO TECH. 269 

58-59 INTEGRATED INFO TECH . . 271 

62 INTEL CORP.30,31 

81 INTEL CORP. 44,45 

63 INTELCORP.90,91 

214 INTELCORP.356 

274 INTERNATIONAL GO. 243 

133 LNTIROPINC. 203 

170-171 INTERSYS .. 342 

215 lOTECH. 352 

64 JAMECO ELECTRONICS .156,157 

* JDRMICaODEVICES. 364 

442 JENELECrmNiCA IDDJS'lO 

‘ JRNL OF OBJECT OfflENTEDl013lS42C-0 

65 KEA SYSTEMS LTD .106 

217 KlU ..... . . 348 

5S6-S59 KINGLl TECH, INC.342HW-1 

569-570 KINGLl TECH, INC. 342NE-7 

6647 KINGSTON TECHNOLDGY . 200 

422-423 KINGSTON TECH 10018-10.17 

244 L-COM,iNC.347 

216 LAGUNA DATA SYS. 353 

68 LAHEY COMPUTER SYS.192 

110-111 LANDMARK KSCH INTL CORP 199 
193-194 LAPINE. 324,325 


Inquiry No. Page Na. 


245 

LAPTOP SOLUTIONS, INC. 

356 

219 

UWBONUeSINC 

349 

135-136 

LIANT SOFTWARE CORP (N A) 266 

137-136 

LIANT SOFTWARE CORP (INTL) 286 

139-140 

LIANT SOFTWARE CORP (N.A.] 291 

141-142 

LIANT SOFTWARE CORP [INrq 291 

220 

LINK COMPUTER GRAPHICS 352 

166 

LOOE STAR COMPUTER 

320,321 

424425 

LDNGSHINE ELECT CORP 

100IS-33 

404 

MAGSTORE. 

10WK-11 


MARKWILUAMSGO . 

201 

70 

MASHOV SOFTWARE EXPO flNTLl 253 

71 

MATH30FTINC . 

. 193 

426-427 

MEGADATA. 

lOQtS-Se 

242 

MEMORY SUPERSTORE.. 

. 351 

557 

MICRO DATA COMPUTERS 3421IW-7 

566 

MICRO DATA COMPUTERS 

34ZNE-5 

576 

MICflO DATA COMPUTERS 

342PC-7 

591 

MICRO DATA COMPUTERS 

342SO-! 

160 

M ICRO SOLU COMP PROD 

. 336 

586-589 

MlCFtaiNTl, INC. 

342SO-8 

597-598 

MICRO-INTI, INC ..... . 

342liW-3 

72 

MJCROGRAFX. 

. n 

221 

MlCROPROt^SSORS UNLTD . 351 

173-179 

MICROPROSE SOFTWARE 

314-317 

222 

MICROSTAR LABORATORIES . 349 

275-276 

MICROTEST. 

225 


MICROWAY . , 

170 

* 

MICROWAY .. . 

272 

439 

MINICOMLTD. 

166IS-39 

75 

MIX SOFTWARE 

169 

582-563 

MMBOEVPMNTCORP . 

342S&Z 

594-595 

MMBDEVPMNTCORP 

342Pa4 

76 

MORTICE KERN {MKEI . 

. 227 

n 

MOTDROUINC. 

22,23 

78-79 

NANAO USA CORP . 

.m 

18M62 

NATIONAL DESIGN , 

. 319 

80 

NATIONAL INSTRUMENTS 

.7 

223 

NATIONAL INSTRUMENTS 

. 354 

* 

NATIONAL INSTRU 100IS-52C-D 

61 

NEC. 

36,39 

172 

NEVADA COMPUTER 

. 330 

566 

NEW ENGLAND ELECT 

342NE-6 

272-273 

NISCAINC. 

306 

426 

NORAD . 

lOOIS-tO 


NOBTHGATE COMP SYS 

11-15 

243 

NOVASTOROOHP. 

. 3S3 

264-265 

OMNJOOMP GRAPHICS CORP 338 

224 

OVERLAND DATA INC 

. 353 

429 

OXFORD ELECT PUBL 

100tS-52 

* 

PACinC DATA PROD. 

. m 

62 

PARA SYSTEMS. 

as 

63 

PATTON 3 PATTON. 

. .110 

556 

PC IMPORTERS INC. 

342MW-6 

567 

PC IMPORTERS INC . 

342NE-6 

590 

PC IMPORTERS INC 

342S06 

596 

PC IMPORTERS INC 

342PC6 

6415 

PCPOWER 6 COOLING 

.103 

86 

PERSONAL TEX. 

300 

430 

PHILIPS MONITORS. 

IOOIS-2,3 

87-86 

PINNACLE MICRO. 

. 147 

89 

PIONEER COMMUNICATIONS 135 

90 

PKWARE INC. 

. 42 

579 

PLUSTEKUSA,INC . 

342P€-a 

69 

PROGRAMMER 'S PARADISE . U-tfT 

• 

PROGRAMMER ’S SHOP 

264-266 

225 

PSEUDOCORP. 

355 

405 

PSION. 

100UK4.7 

94 

QUA TECH INC. 

. 312 

91-92 

OUAUTAS. 

a 

22S 

QUALSTARCORP 

. 353 

93 

QUANTUM SOFTWARE 

. . 302 

260 

QUARTERDECK OFFICE S YS 219 

241 

QUIET technology . 

351 

95 

RAIAMCORP. 

. 97 

96-97 

RAEN80W TECHNOLOGIES 

. 73 

* 

REASONABLE SOtU . 1IWIS-S2A-B 

564 

recortecinc . 

342SO-3 
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249 RENEGADE. 340 

98 ROSE ELECTRONICS. 304 

‘ ROUNDHILL. 2K 

102 S'NW ELECTRONICS. 192 

564 SAI SYSTEMS 342NE-1 

443 SAN FRANCISCO DISC SAW lOOIS-M 
227 SASlNSriTL/TEINC. 355 

99-100 SECURE IT INC .152 

432 SEKtSUI CHEMICAL CO LTD tOOIS-44 
101 SEOUITER SOFTWARE INC 279 

231 SIGEN. 349 

■ SILICON GRAPHICS . 71 

143 SIMPLICITY computing. 2S2 

251 SMAFUMICROTECH . 351 

‘ SOFTLINECORP , . 10WS-29 

433 SOFTWARE SECURITY INC 1061S-26 

103 SONYfN.A,}. 1MA-D 

104 SPECTRUM SOFTWARE.203 

^ SPSS INC 149,150 

105 SPSS INC. 151 

155-156 STARGATETECH . 280 

106-107 STATSOFT.237 

434435 STONY BROOK SW . 100154 

106 SUMMAGRAPHICSCORP. 165 

551 SUMMIT MICRO DESIGN 342MW4 

109 SUN MICROSYSTEMS.2,3 

151 SUNSOFT.8,9 

150 SUPRA CORP.109 

226 SURAH INC. 346 

132 SYMANTEC (^DETTECHI 37 

131 SYMANTEC . 24 

' SYMANTEC . . 265-258 

112 SYSGEN INC 249 

113-114 SYSTATINC . 211 

431 SZKiRECOONfrACORP . 1001547 

229 TALKING TECHNOLOGY INC 347 

230 TECHNOLOGY PWRENTRPRSE 34$ 

115 TEKTRONIX .. 106,107 

116 TEXAS INSTRUMENTS.16,19 

117 TEXAS INSTRUMENTS. 99 

• TEXAS MICROSYSTEMS . 79,60 

116 TEXAS MICROSYSTEMS.11 

565 THE WNDX CORP . 342NE'2 

576 THE WNDX CORP 342PC-3 

119 TOSHIBA AMERICA INC.86.67 

113 TOTE-A-LAP 345 

134 TOUCHePCPROS. 251 

240 Tfll VALLEY TECHNOLDGY INC 3a 

232 TRIANGLE DIGITAL SERV. 348 

233-234 TRIBAL MICROSYSTEMS 352 

114 TRUE DATA PRODUCTS. 340 

436 TU UN TECHNOLOGY . 100IS-20 

* ULTIMATE TECH B.V. . 1DDtS-52A-^ 

‘ ULTIMATE TECH U K. 109IS-52A-8 

445 UNITRON . 100IS-21 

‘ UNIXWORLD. 309-311 

120-121 VENTURA SOFTWARE INC . 161 

U9 VEflIDATA. 37 

' VERMONT CREATJVE&W . 21 

235 VIOEX.INC 347 

122-123 VIEWSONIC. 163 

236 VISTA MICROSYSTEMS.354 

256 VITECSA.. 351 

437 WALKER. RICHER & QUINN 100IS-15 

124 WATCOM PRODUCTS INC 29 

157-156 WEN THJHNOLOGY CORP , 224 
403 WESTPOINT CREATIVE. . 100UK-13 
246 WILGOAMS . 352 

237 WJNTEK CORP . 346 

556 WIT.342HW-5 

127-129 WOLFRAM RESEARCH.217 

167 WORLDWIDETECHNOIDGES . 326 

236 XELTEK. 352 

125-126 XVT SOFTWARE INC .. 240 

239 Z-WORLD ENGINEERING. 353 

• ZENITH DATA SYSTEMS 163-188 

* Correspond dfrectiy with company. 
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HARDWARE 
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ACCESSORIES/SUPPUES 

103 SONY (N A) . 

106A-D 

927 

ADD-IN eO ARDS 

263 

ADVANCED MICRO TECH - - 

346 

15-16 

AMERICAN MEGATRENDS 

105 

246-247 

AXIOM . 

346 

414-415 

COMPEX. 

1604S-31 

144 

CREATIVE LABS INC 

142 

250 

CSI PUBLISHING, INC . 

. 346 

552 

OlOrTAL MEDIA LABS 

343MW-4 

506 

OIGrTAL MEDIA LASS 

342SO-7 

263-264 

DPT. . 

334 

53 

HIGHRES TECHNOLOGIES 

162 

64 

JMflEOOELECmONICS 

156,157 

442 

JENELECTRONICA 

ioais-t9 

161-162 

NATIONAL DESIGN 

319 

264-265 

OMNICOMP GRAPHICS COBP 331 

94 

QUA TECH INC 

312 

156-156 

STARGATETECH 

m 

229 

TALKING technology INC 347 

436 

TUUN TECHNOLOGY . 

10<XS-2D 

463 

WESTPOINT CREATIVE 

10OUK-13 

^7 

WINTEK CORP 

346 

926 

BAR CODING 

235 

VIDEXJNC 

. 347 

929 

CDMHUHiCULTKmS/NETWORtCING 

11-12 

ACER INC . . 

43 

36 

CURTIS INC . 

306 

266 

QMM RESEARCH tXJRP 

347 

212 

GTEKINC . . 

347 

244 

L-COM, INC 

347 

424-425 

LONQSHINE ELECT CORP 

1001S-33 

275-276 

MICROTEST 

226 

* 

MICflOWAY . 

272 

439 

MINICOMLTO 

1Q6IS-39 

90 

ROSE ELECTRONICS 

304 

155-150 

STARGATETECH. 

236 

229 

TALKING TECHNOLOGY INC 347 

936 

COMPUTEB SYSTEMS 

11-12 

ACER INC 

. 43 

261-202 

acquire 

. 347 

603 

APPRO INFL INC. 

342NE-4 

599 

APPRO INTI INC. 

342MW-2 

600 

APPRO INTI INC 

342PC-2 

10-20 

AST RESEARCH INC. 

263 

592 

BEG. 

34230-5 

571 

BMG COMPUTER INC 

342NE-6 

593 

BMG COMPUTER INC 

342SO-0 

160 

CITITRONIOS 

337 

29 

COMPAQ COMPUTER CORP 115-126 

36 

COMPUADO EXPRESS 

94,95 

266-269 

COMTRADE 

363 

436 

DAN TECHNOLOGY PUC 

166I3-7 

36^39 

DATALUXCORP , 

1M 

42 

DELL COMPUTER CORP (N. A.) Clll 

43 

DELL COMPUTER CORP{N.A.) CIV 

192 

DYNAMICSGAN 

326,329 

187 

ETVALUELINE/ELEK-TEK 

339 

* 

ELONEXONT'L) 

CIV 

163 

ELTECH RESEARCH 

316 

as3 

EXALINX, INC 

347 

440-441 

FIRST INT'L COMP 

10013-43 

* 

GATEWAY 2000 

Cll,1 

* 

GATEWAY 2000 

49-62 

447 

HAN DTOP COMPUTERS LID 100IS-12 

501-562 

HERT2. 

342NE-3 

672^ 

HERTZ . 

342P<>6 

54 

IBM CORP. 

26,27 

270 

IBM CORP 

140,141 

259-260 

INTEGRATED DESIGN GRP, INC 346 

170-171 

INTERSYS. 

342 

217 

KILA.. 

346 

556-559 

KINGLITECH, INC 

342MW-1 

500-570 

KINGLI TECH, INC. 

342NE-7 

163-194 

LAPINE 

324,325 

424-425 

LONGSHINE ELECT CORP 

1(»tS-33 

420-427 

MEGADATA. 

lDDi&-3B 

557 

MICRO DATA COMPUTERS. 

342MW-7 

566 

MICRO DATA COMPUTERS 

342NE-S 

576 

MICRO DATACC5MPUTEHS 

342PC-7 
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561 

MICRO DATA COMPUTERS 

342Sa-1 

566-569 

MICROINTL, INC . 

34290-6 

597-590 

MICRCUNT'L, INC 

342HW-3 

566 

NEW ENGLAND ELECT . 

342NE-6 


NORTHGATE COMPUTER SYS 11-15 

656 

PC IMPORTERS INC 

342MW-6 

567 

PC importers INC 

342NE-6 

590 

PC IMPORTERS INC 

342SO-6 

596 

PC IMPORTERS INC . , 

342PC-6 

64-65 

i 

I 

163 

249 

RENEGADE 

349 

564 

SAI SYSTEMS 

342NE-1 

■ 

SILICON GRAPHICS . 

71 

661 

SUMMIT MICRO DESIGN 

342MW-6 

109 

SUN MICROSYSTEMS 

.. 2,3 

226 

SURAH INC. 

349 

230 

TECHNOLOGY PWR ENTHPRSE 346 

* 

TEXAS MICROSYSTEMS 

79,80 

116 

TEXAS microsystems 

61 

134 

TOUCHErt»GPROS. 

. 261 

240 

TR1 VALLEY technology INC 346 

232 

TRIANGLE OIGITAL SERV 

346 

164 

TRUE DATA PRODUCTS 

3*0 

445 

UNnRON 

10DIS-21 

555 

WIT . 

34ai4W-6 

■ 

ZEN ITH DATA SYS . . 

153-165 

931 

DATA ACOUISITTOW 


206 

ELEXOflINC 

349 

219 

LAWSON LABS INC . 

349 

222 

MiCROSTAR LABORATORIES 349 


NATIONAL INSTRU ia0lS-52C-O 

932 

DieKA OPTICAL DRIVES 

16-16 

AMERICAN MEGATRENDS 

105 

■ 

APStTECHNOLOOIES 

3*3 

47-48 

EXABYTE CORP . 

.111 

* 

HARD DRIVES inti .... 

333 

404 

MAjGSTORE , 

l09UK-t1 

180 

MICRO SOLUTIONS COMP PROD 330 

81 

NEC. 

36,39 

87-86 

PINNACLE MICRO 

1*7 

89 

PIONEER COMMUNICATIONS 135 

231 

SICEN . 

349 

143 

SIMPUCFTV COMPUTING . 

262 

228 

SURAH INC ,, . 

346 

112 

SYSGEN INC. 

2*9 

933 

DISKiTTES/DUPLiCATOHS 

166-169 

AXIOMATIC. 

349 

205 

DATAPATH TECHNOLOGIES, INC 350 

934 

FAX eOAROS/MACHINES 

SSB-559 

KINGLITECH. INC 

342MW-1 

569-570 

KINGLJ TECH. INC 

J42NE-7 

935 GRAPH ICS TABLETS/MICBPEN INPUT 

277 

DIGITAL VISION 

240 

255-256 

HANDYKEY 

350 

106 

SUMMAGHAPHfCS CORP 

. 165 

936 

KEYBOARDS 

38-39 

DATALUXCORP . 

138 

213 

HOOLEONCORP 

350 

937 

LAN HARDWARE 

15M62 

BAY TECHNICAL ASSOC 

323 

35 

CURTIS INC 

306 

166 

CYBEXCORP. 

.322 

281-252 

CYBEX CORP {INT'L) 

cm 

*39 

MINICOMLTD. 

100IS-39 

84-55 

PC POWER 8 COOLING 

103 

226 

SURAH INC 

, 348 

938 

LAPTOPS 4 NOTEBOOKS 

11-12 

ACER INC 

43 

192 

DYNAMICSCAN 

326,329 

440-441 

FIRST INTL COMP 

100IS-43 

2*5 

LAPTOP SOLUTIONS, INC - 

356 

* 

NORTHGATE COMPUTER SYS 11-15 

*05 

PSION. 

ia6UK-6,7 

119 

TOSHIBA AMERICA INC 

. 98,67 

153 

TOTE-A-LAP. 

345 

m 

VERIOATA . ... 

37 

■ 

ZENITH DATA SYSTEMS 

163-168 
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939 MAlLORDEn 


159 

ADVANCED COMPUTER PROD 335 

195-196 

AAEON TECHNOLOGY INC 

350 

197 

AMERICAN ADVANTECH. 

350 

160 

AMT INTERNATIONAL 

344 

165 

BULLDOG COMPUTER PROD. 327 

166 

CiriTRONlCS. 

337 

30 

COMPUADO EXPRESS 

94.95 

401 

COMPLFTERLANE UNLTD 

1D0UK-S 

395-397 

CYBER RESEARCH . 

341 

552 

DIGITAL MEDIA LABS 

342MW-4 

565 

DIGITAL MEDIA LABS 

342SO-7 

64 

JAMECO ELECTRONICS 

156,157 

■ 

J DR MICRODEVICES 

364 

244 

L^M,INC. 

547 

186 

LODE STAR COMPUTER 

320,321 

172 

NEVADA COMPUTER 

530 

564 

RECORTECINC. . 

34280-3 

443 

SAN FRANCISCO DISC SW 

1001S-20 

940 

MEMORY/CHtPS/UPCHADES 

14 

ADVANCED MICRO DEVICES . 74,76 

216 

AMRAM 

361 

251-252 

BPS INTERNATIONAL 

351 

26 

CAPITAL EQUIPMENT CO . 

. , 195 

27 

CAPITAL EQUIPMENT CO 

197 

402 

DATAMAN LTD 

1Q0UK-3 

680-561 

DYNAMITE 

342PC-1 

159 

FIRST SOURCE INT'L 

, 332 

58^67 

INTEGRATED INFO TECH 

269 

51-69 

INTEGRATED INFO TECH 

271 

62 

INTEL CORP 

35,31 

63 

INTELOORP. 

90,91 

54 

JAMECO electronics 

156,157 

66^7 

KINGSTON TECHNOLOGY 

206 

422-423 

KINGSTON TECH 16015-16,17 

242 

MEMORY SUPERSTORE 

351 


221 MICROPROCESSORS UNLTO 351 
257 SMARTMICROTECmOLOGlES 361 
157 WOflLCTAflDETECHNOLDGlES 32S 

941 MISCELLANEOUS HAeOWARE 

CHIPS & TECHNOLOGIES fN A J 253 


144 

CREATIVE LABS INC 

. 1*2 

60 

INTEGRAND RESEARCH 

. 228 

77 

MOTOROLA INC . 

22,23 

241 

QUIET TECHNOLOGY 

351 

99-100 

SECUREITINC 

152 

432 

SEKISUI CHEMICAL CO LTD 

lOOIS-44 

942 

MODEMS/MU LTIPLEXOHS 

190-191 

BUSINESS INSTRUMENTS 

344 

33 

COMPUTER FRIENDS 

260 

61 

INTEL CORP. . 

44.46 

275-276 

MICHOfTEST. 

225 

160 

SUPRA CORP 

109 

116 

TEXAS INSTRUMENTS 

18,19 

943 

MONtTOHSS TERMINALS 

76-79 

NANAO USA CORP 

177 

430 

PHIUPSMONFTOHS ... 

IODlS-2,5 

122-123 

VIEWSONIC , , 

163 

157-156 

WEN TECHNOLOGY CORP 

224 

944 

MULTIMEDIA 

144 

CREATIVE LABS INC_ 

142 

552 

DIGITAL MEDIA LABS 

342MW-4 

565 

DIGITAL MEDIA LABS 

343SO-7 

63 

HtGHnRES TECHNOLOGIES 

. 152 

579 

PLUSTEK USA. INC 

342PC-0 

115 

TEKTRONIX , . 

106,197 

256 

VITECS.A.. 

351 

403 

WESTPOINT CREATIVE . 

10aUK-13 

945 

PRINTEnsrPLOTTinS 

41D 

ASP COMPUTER PROD 

ioois-ia 

18M82 

BAY technical ASSOC , 

323 

399 

BUFFALO PRODUCTS. 

.. 331 

46 

EASTIMAN KODAK CO . 

137 

■ 

HEWLETT PACKARD 

. 33 

* 

PAC IFIC DATA PROD . 

153 

115 

TEKTRONIX . . 

106,107 

117 

TEXAS INSTRUMENTS . 

89 

240 

WILCOAMS 

362 


Inquiry No. 

P»g«NO- 

946 

PROGIUMMAeLE HARDWARE 

402 

DATAMAN LTD . 

1D6UK-2 

211 

GIBKINC. 

. 352 

214 

INTEL CORP . 

355 

215 

IQTECH . 

. 352 

220 

LINK COMPUTER GRAPHICS 352 

233-234 

TRIBAL MICROSYSTEMS 

362 

236 

XELTEK. 

352 

239 

Z-WORLD ENGINEERING 

. 353 

947 

TAPE DRIVES 

15-16 

AMERICAN MEGATRENDS 

.185 

218 

LAGUNA DATA SYSTEMS 


2*3 

NOVASTQROORP. 

353 

224 

OVERLAND DATA INC 

363 

226 

QUALSTARCOflP 

353 

946 


UPS 

451 

AMERICAN POWER GONV 

1001S-24 

17 AMERICAN POWER CONV(N A.) 173 

161-152 

BAY TECHNICAL ASSOC 

323 

62 

PAHA SYSTEMS. 

. 65 

84-85 

PC POWER S COOLING 

103 


SOFTWARE 


949 

BUSINESS 

278-279 

CARDIFF SOFTWARE . 

. 242 

32 

COMPUTER ASSOCIATES 

145 

63 

PATTON A PAHON. 

. .110 

86 

PERSONAL TEX. 

300 

96-97 

RAINBOW TECHNOLOGIES 

73 

4*3 

SAN FRANCISCO DISC S/W 

10(]tS-2{) 

431 

SZKI RECOGNITA CORP 

19018-47 

950 

CAD/CAM 

18 

AMERICAN SMALL BUS) COMP 139 

21-22 

AUTODESK INC. 

96,99 

254 

CADSOFT COMPUTER, INC 

. 353 

*9-50 

GEN ERIC SOFTWARE INC . 

184 

961 

COMHUNIOATIONS/NETWORKINO 

278-279 

CARDIFF SOFTWARE 

242 

41 

DATASTQRM technologies 299 

205 

DIVERSIFIED COMPUTER 

354 

96-97 

RAINBOW TECHNOLOGIES 

, 73 


ULTIMATE TECH 6.V,. 100IS^S2A^ 

ULTIMATE TECH U K. 1 DDlS-52 A-B 

437 

WALKER, RICHER 6 OUINN 

10018-15 

952 

DATAACQUISITKM 

* 

MICROWAY. 

. 170 

80 

NATIONAL INSTRUMENTS 

.. .. 7 

223 

national instruments 

354 

* 

NATIONAL INSTRU , 100I&-52C-D 

953 

DATABASE 

202 

COMPUTERWISE 

354 

70 MASHOVSQFTmREEXPOyNru 253 

95 

RAIMACORP 

. . 97 

101 

SEQUITER SOFTWARE INC 

279 

954 

EDUCATIONAL 

9^10 

ABACUS SOFTWARE , 

IK 

■ 

AME SNSTU FOR OOMP SCI 

354 

25 

BUREAU OF ELECT PUBL 

. .102 

439 

MINICOM ltd. 

10(88-35 

955 

ENGINEEftINQ/SCIENTIRC 


411 BJOSOFT . 1001S-42 

110-111 LANDMARK RE^H INT'LCORP 1M 

71 MATHSOFTINC. 193 

104 SPEOTRUM SOFTWARE.203 

105 SPSS INC.161 

113-114 SVSTATINC .2l1 

230 VISTA MICROSYSTEMS 354 

127-129 WOLFRAM RESEARCH 217 
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Page No. 


9Se ENTERTAINMENT 


9 

MlCflOPROSESOfTWARE 314-317 

957 


GRAPHICS 

444 

ARABIC PLIHLISHER 

. taais-51 

411 

BIOSOFT 

1IKH&42 

208-291 

CEDAR SOFTWARE 

. 355 

34 

COREL SOFTWARE 

34,35 

55 

INFORMATION a CNTRL LAS CO 390 

72 

MIGROGRAFX 

93 

78-79 

NANAO USA CORP 

177 

* 

PACIFIC DATA PHOD 

153 

115 

TEKTRONIX. 

106.107 

95€ 


MACtNTOSH 

556-559 

KJNGU TECH, INC 

342MW-1 

569-570 

KlNGU TECH, INC 

342NE-7 

113-114 

SVSTATINC 

211 

S59 


MAIL ORDER 

165 

BULLDOG COMPUTER PROD 327 

416 

COMPUCLASSICS 

tOOlS.4 

417 

COMPUTER QUICK , 

100IS-SO 

421 

GREY MATTER LTD 

. . tO«S-13 

69 

PROGRAMMER'S RARADFSE 85,67 

• 

PROGRAMMER'S SHOP 364-268 

102 

S'NW ELECTRONICS 

192 

443 

SAN FRANCISCO DISCSW lOOIS-ZD 

* 

SOFTLINECORP 

. 100IS-29 

960 

MATHEilATICAUSTATISTICAl 

207 

ECOSOFTINC 

355 

227 

SAS INSTTTUTE INC. 

. 355 

* 

SPSS INC 

149,158 

106-107 

STATSOFT . 

. 237 

113-114 

SYBTAT INC 

211 

127-129 

WOLFRAM RESEARCH 

217 


961 KISCELLANEOUS SOFTWARE 



407 

EDITOR SOFTWARE 

100UK-9 

553-654 

lEPS . 

342irW-G 

574-575 

EPS. 

34ZPC-8 

586-567 

lEPS 

342S04 

982 


ON-LINE SERVICES 


450 

SIX . 

389 


COMPUSERVE 

221,222 


31 

COMPUSERVE 

223 

983 


OPERATING SYSTEMS 


267 

HEWLETT PACKARD 

69 


■ 

MARK WILLIAMS CO 

. 201 


93 

QUANTUM SOFTWARE 

302 


280 

QUARTERDECK OFFICE SYS 219 

964 

PROGRAMMING LANGUAG£Sm>OLS 


23-24 

BORLAND INTERNATIONAL 


17 

406 

BRENT COMMUNICATIONS 100UK-16 

446 

CASE DESIGN. 

100<S-22 

446 

COSALT BLUE. 

1QC<S-61 

36-37 

DATA ACCESS OORP 


213 

210 

GREENLEAF SOFTWARE 


355 

421 

GREY MATTER LTD 

1001S-13 

214 

INTEL CORP. . 


355 

56 

LAHEY COMPUTER SYSTEMS 

192 

135-136 

LtANT SOFTWARE CORP [N A.) 

266 

137-138 

LLANT SOFTWARE CORP (INT L) 

265 

139-140 

LIANT SOFTWARE CORP [N A } 

291 

141-142 

LIANT SOFTWARE CORP{lNT'L) 

291 

70 

MASHOV SOFTWARE EXPO (INTL) 

2S3 

* 

MICROWAY . 


272 

75 

MIX SOFTWARE. 


169 

« 

PROGRAMMER'S SHOP 

264-286 

225 

PSEUDOCOHP. 


355 

96-97 

RAIN BOW TECHNOLOGIES 


73 

* 

ROUNOHILL . 


252 

434^5 

STONYBROOKSW 

1D01S4 


13? SYfctANTEC (ZORTECH) 37 

5* *5 THEWNDXCORP 342NE 2 

576 THEWNDKOOflP . 342PC-3 

124 mTGOM PnODLXrrSINC 39 


m SECURITY 

13 ALADDIN KNOWLEDGE SYS 113 
153-154 CEnrUSfNTlCOftP 62,83 

419 EIJTHON.. IMMS-lt 

420 FASTELECTBONICGWBH 100IS^27 

51-52 3LENCO ENGINEERING 215 

433 SOFTWARE SECURITY INC lOOIS-26 


966 SHAREWARE 


■ 

REASONABLE SOLLI 

100ilS-S2A-e 

967 

SOFTWARE DUPUCATIOH 

198-199 

AXlQMATiC 
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Where Do You Go for Help When 

YouYe the Expert? 

BIX - the On-Line Service for 
People Who Know Computers! 



G et answers, 

advice and code 
from top 
programmers, 
designers, and consultants, 
BIX is home to hardware and 
software engineers, systems 
designers, independent 
consultants, technology buffs 
and computer industry 
celebrities. All sharing 
information on their favorite 
subject ... computing! 

And the resources on BIX 
are substantial. 

More High-Quality Tools 
and Information on BIX. 

Our software libraries 
are packed with the latest 
high-quality tools, programs 
and code to help you do a 
better job. So, whether you're 
looking for a special utility, 
TSR, highly qualified advice 
or just stimulating 
conversation, you'll find 
it on BIX. 


Get Answers in These 
Conferences and Many Others: 

borland Borland International 

official technical 
support 

c.plus.plus Discuss the C++ 

programming 
language 

ibm.wmdows IBM/Microsoft 
Windows 

05/2 Operating 
System 

Utility software for 
IBM Computers 

Products from 
Microsoft 


Subscribe to BIX On-line 
for Only $39 a Quarter Now! 

Just set your telecom¬ 
munications program for full 
duplex, 2400 or 1200 baud, 

7 bits, even parity, 1 stop bit. 
Get your Visa, MasterCard, 
or American Express card 
ready. Have your modem call 
617-861-9767^ enter "bix"at 
the prompt. When you are 
prompted for "Name?" enter 
"bix.deaT' and complete 
on-line registration. 

Money-Back Guarantee! 

Try BIX for 30 days and if 
you're not completely satisfied, 
call Customer &rvice and we'll 
refund your subscription fees. 
But if you decide BIX is for 
you, well give you an 
additional 30 days on your 
annual subscriptioa 


ibm.os2 

ibm.utils 

microsoft 


'Connect to BIX locally via BT Tymnet—call 800-336-0149 for your local access number; fees are outlined on-line. Bix handles billing for BT Tymnet 
connect fees. Other access available. Call BIX at 800-227-2983 or 617-3544137 for more information. 
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Information-Age 

Warriors 


Personal computer 
technology may 
determine the outcome 
of future conflicts 


T he Information Age has dawned in the armed 
forces of the U.S* The sight of a soldier going 
to war with a rifle in one hand and a laptop com¬ 
puter in the other would have been shocking only 
a few years ago. Yet that is exactly what was 
seen in the sands of Saudi Arabia in 1990 and 1991. In¬ 
formation systems have become essential ingredients to 
the success of combat operations on today’s battlefield. 

And the explosion of persona! 
computer technology has 
brought with it a new set of 
challenges. 

In the Persian Gulf War, 
personal computers perme¬ 
ated all layers of command and 
all functions of combat oper¬ 
ations. Their diverse functions 
included providing target data for aircraft and missiles, co- 
ordinating the flow of supplies and equipment into the 
area, and maintaining personnel databases. They were 
also used to analyze intelligence information, plan routes 
for aircraft flights and troop marches, identify troop lo¬ 
cations, diagnose radar systems, and move messages 
from one comer of the battlefield to another. 

At the height of the conflict, the automated message- 
information networks passed nearly 2 million data pack¬ 
ets per day through gateways in the Southwest Asia the¬ 
ater of operations. The tremendously complex buildup, the 
merging of U,S. and coalition forces, and the movement 
of the massive amount of supplies required to support 
the forces were accomplished smoothly, due in large part 
to personal computer technology. Battlefield informa¬ 
tion systems became the ally of the warrior, Tliey did 
much more than simply provide a service. Personal com¬ 
puters were/t^rce multipliers. Efficient management of in¬ 
formation increased the pace of combat operations, im¬ 
proved the decision-making process, and synchronized 
various combat capabilities. 

There are challenges still ahead, however. With the 
proliferation of tactical computer systems and programs, 
interoperability among systems is crucial. The numer¬ 
ous generations and configurations of automated data- 
processing architectures and the complex methods of in¬ 
formation and data exchange must be standardized for 
better effectiveness. In fact, innovation has outpaced in¬ 
teroperability, The lack of enforced standards and other 
factors have resulted in systems that cannot talk to one 
another. Consequently, the war-fighter is being inun¬ 
dated with more information in more formats. 


From the commander’s perspective, information re¬ 
ceived should provide an accurate description of friend¬ 
ly, enemy, and neutral elements in an area of concenr— 
the “battlespace.” To provide the detail and quantity of 
information required, a distributed database needs to 
be created from information provided by all available 
sources, [ntclligence, operational, logistical, and admin¬ 
istrative information must be fused and distributed in 
such a way that it can be pulled from this global “info- 
sphere” on demand. 

This aggregate information should be analyzed to 
merge duplicated infonnation into a single element. The 
expanding discipline of A1 gives great promise of help. 
The presentation of this infomiation is also important. 
Air, ground, and naval commanders each need a diffeieni 
picture of the battle area; logisticians need yet another. 
Each should have the ability to shape the presentation 
of infonnation as desired. Software-controlled custom¬ 
izing of each command node is the goal. 

Long-term challenges also exist. Tme interoperability 
requires maximum information sharing among all ser¬ 
vices, theater commanders, and allied nations. This drives 
the military toward the emerging national and interna¬ 
tional information-systems standards. Future informa¬ 
tion needs on the battlefield will demand quantum leaps 
in processing power and memory capacity without in¬ 
creases in size and power consumption. Tomorrow’s 
war-fighter will require global access to infonnation and 
transparent multilevel security in a laptop system. 

The ultimate goal is simple: Give the battlefield com¬ 
mander access to all the information needed to win the 
war. And give it to him when he wants it, where he wants 
it, and how he wants it. 

A downsized force and a shrinking defense budget re¬ 
sult in an increased reliance on technology, which must 
provide the force multiplier required to ensure a viable 
military deterrent. Increasingly, military requirements 
are being met by off-the-shelf hardware and software. 
Cost also drives the military toward commercial products. 
The military has always depended on industry, and that 
dependence has been continually rewarded^ As the sun of 
the Information Age moves steadily toward apogee, new 
information-technology applications will spin off to en¬ 
sure that America’s fighting forces maintain the edge so 
proudly demonstrated in Desert Storm. ■ 


Gen. Colin L Powell is chairman of the Joint Chiefs of 
Staff and serves as the principal military adviser to the 
president. You can contact him on BIX c/o editors, ” 
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CONTROL UP TO 96 PC 
pFILE SERVERS WITH 1 KEYBOARD-i 
AND MONITOR USING... 


COMMANDER 





• Select via Keyboard 


• Mix PC, PC/XT, PC/AT 
and PS/2 


• Shows PC power status 


• Dual access up to 250 feet 
away (optional) 


• NO external power 


• "AutoBoot^**" Feature 
boots attached 
computers without 
operator intervention 


• Mounting kit available 
for 19" and 24" rack 
installation 


• PS/2 Mouse support 
available 

• Each unit accommodates 
from 2 to 8 PCs 

• Up to 12 units can 
be cascaded 


Dealer program Available 

Cybex Corporation 

2800-H Bob Wallace Ave. 
Huntsville, Alabama 35805 

(20S) 534-0011 
^ Fax (205) 534-0010 . 


PC, PC/XT, PC/AT and PS/2 are trademarks of 
international Business Machines corp. 


















































































SAMPLE CONFIGURATIONS 

(cKcluding carriage* and VATJ 




£8,380 


NetWare 3.11 for up to 100 users 
(optional version for up to 250 users) 
pre-loaded and ready to go with 
Elonex PC-450F EISA File-server 
50MHz 4S6DX2 CPU. \2Bk cache, 8MB RAM 
(max 64MB). 1.4GB scsi hard disk, with 32'bit 
cacheing control, 32-bit: Ethernet card, 250W PSU. 


£7, I 25 


NetWare 3,11 for up to 50 users 
pre-loaded and ready v ^ with 
Elonex PC-4?j'F FISA '.ie-server 
33MHz 4S6DX CPI cache. SMB RAM 
(max 64MB). l.4Gfl ■ nand disk, with 32‘bit 
caebeing conErof. 32-bii. ‘■nemet card, 250W PSU. 



NetWare 1.11 for up to 20 users 
pre-loaded and ready to go with 
Elonex PC-433F EISA File-servqr 


33MHz 486DX CPU, l2Bk cache. SMB RAM 
(max 64MB). 1.4GB scsi hard disk, with 31-bit 
cacheing coniroS. 32-bit Ethernet card. 250W PSU. 


£3,530 


NetWare 2.2 for up to 10 users 
(optional version for up to 50 and 100 users) 
pre-loaded and ready to go with 
Elonex PC-4S0B ISA File-server 
50MHz 4S6DX2 CPU, 2S6k cache, 8Mfl RAM 
(max 32Mfl). 400MB iDE hard disk, 5 drive bays 
intelligent 16-bit Ethernet carcf, iSOW PSU. 


£2,296 


NetWare 2.2 for up to 5 users 
pre-loaded and ready to go with 
Elonex PC-433B iSA File-server 
33MHi 486 DX CPU 25 6k cache, BMB RAM 
(max 32MS), 200MB IDE hard disk, 5 drive bays, 
intelligent 16-bit Ethernet card. S50W PSU 


Heavy duty 600VA UPS with NetWare 
monkor card and cable suitable for all 
servers £770 


1 Elonex 

Network Stations I 

iviEh Colour SVGA, 16-bit Ethernet cand and boot ROM 

PC-325XM 

16k cache. IMB RAM 

£730 

PC333M 

.32k cache, 2MB RAM 

£830 

PC-340 M 

32k cache, 2MB RAM 

£1,800 

PC-420XM 

8k cache. 2MB RAM 

£900 

PC-433M 

64k cache, 2MB RAM 

£1,200 

PC-45^ 

64k cache, 2MB RAH 

£J,S50 


Call Response Computer Maintenance 
(OBI-965-3225) for a fnie on-ste installation survey 
and,''or subsequent on-site support. 

Elonex'*' is 9 registered trademark of Elonex pic. 
NetWare is a trademark of Novell Inc. Unix is a 
trademark of AT&T. 486SX, 4S60X are Efademarks 
of Intel Corp. All Items are sold subject solely to 
Elonex’s terms and conditions. Prices and specifi¬ 
cations may be subject to change withouE notke. 

Tel 081- 452 4444 

-Fax: 081452 6422- 

Elonex pic, 2 Apsicy Way, London NW2 7LF 

Tel (0274) 307226 

-Faxr (0274) 307194 -- 

Elonex pic, 7-9 Campus Road, 

Ltsterhills Science Park, Bradford B07 IHR 

-Tei (I) 40.85 as 40 Fax (I) 40 B5 84 83. —■ 

Elonex (France) s.a.r.l. Paiis. France 

-Tel [0-41 42 26 Fax 10 41 45 96- 

NV Elonex (Benelux) SA. Wavre (Bierges), Belgium 



Orchestrated Power 


Tel 1-6797554 Fax t-6791728 
ERS Computers, Dublin, Eire 



PERSONAL 

COMPUTERS 


Few manufacturers can match Elonex for its powerful new range of Personal Computers 
and build them to the quality normally associated with far more expensive brands. 

Fewer still can supply you directly as wide a choice of high performance File-servers and 
Workstations, all fully installed and ready to run under NetWare and Unix. 

Only a handful possess the in-house expertise to help you get the maximum out of 

connecting them together* 

None offers complete solutions as flexible and cost-effective as ours. 





















































